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1. 




(Ecology) e)^5j 3o3 (ASo sp^S* Oikos = ^s;p3o ; logos = etfgd&So e>S 
co, ^< w3*e? dcrc |Gx5tige> e^tfgd&sOj 'esStfeas^o' 
3oaj l^tf^orr 5 lJ*^ &> c^db (Henry David Thoreau, 



1858) 



(Odum,1971). 

(Applied Ecology) Scpc^tfea e^^^o (Environmental Biology). 



6ocs0. 



s^oo 



D. -S* S6 



ScrjStfta ^P^O^J ^^ocoo^e^o c^o ^^ log SsfcSg 



2. 
3. 
4. 
5. 
6. 
7. 



2. 



(ECOSYSTEM) 



o (Ecology) 6 s 'e*3tfra ^^g f (Ecosystem) 

O<ID \&&^ 3tfea ^3^ (British Ecologist) 

(A.G. Tansley, 1935). oouS ^.a. fepS^ SoS 3x>oS !^3j*>c>5 (Karl Mobius, 1887), 
(S.A.Forbes, 1887), IJtfeSj (Friederichs, 1930) o> 
^^ (Microcosm), S^S 8 !^ (Holocene) 5o^5 

(Ecosystem) 5^ ^^^) ^^^c^corr ^CTdb. ol. feJ'S'l: ^CPC^ 3^"^o<^ (Thienemann, 
1939), >oS^)^ (Lindeman, 1942), c^^SS", "SojS^S", ^o^sS" (Dokuchaev, Morozove 
andSukachev, 1944) ew.'SojS"^. (Vernadsky, 1944), L^S) (Odum, 1963, 1971), 
(Billings, 1964),^fp&(2o^(MacFadyen, 1964), ^b^ (Misra, 1968, 1969, 






(Bio-inert body), sj 6 srXbS (Ecocosrn)^xx^S^ ^crcdi) 3CTo cyco' 
ao^65l ^^^ 
Barrett, 1978) 



r 63 

85^, ^o^^g, So^Stfn ^08oo<5 SacXSroeS 6 
" (Noosystem), 



(exchange) 



^^^oS 3530-00 & e^^i5n 3o^o (Ecological Complex) e5o* e^^^ca 
(Ecosystem) btfjsbefcoa. t3^c5e^ 

$>A 
SPCT 



c&o^S" (George Usher, 1965)o&5 



(Odum, 

o ^E^)co, 3|;)o ^>^ 

" (Michael Allaby, 1983) cr&S 



tfo 



(Components) ^tf^ 
^o<Lroo 
SS" (Simple Ecosystem) 



' (Biosphere) 



(Characters of Ecosystem) 



^ef (Smith, 1966) e^S^cs 3$&& Sp^oSao^ SQ^Oop -^ o<S 

ouTdi). 

1. esStfn^o^-wStfn^l^gSc^^^^^saSoj^es'aoao 



2. 



3. 



4. wStfeSco 5 6 ^n 6 ^bo ^PCT'^^orr 5 ^S acpcso^sS e3Qtf3& ^^ 



5. 

* (Biomass) 



(Components) c^ 
6. b3; 



7. 



cp 
(Kinds of Ecosystem) 



1. SStos wS^tt SgSS 2. *)ip& 

1. ^S^ss wSJ^w SSS (Natural Ecosystem) 



(Terrestrial Ecosystem), 2. sso ts^^cs 3j:3$ (Aquatic Ecosystem) e5^j "Sodo 
(Terrestrial Ecosystem) 



(Forest Ecosystem), 2. 
(Grass land Ecosystem), 3. 



2. so ^Stfcs 2 S (Aquatic Ecosystem) 

230 ejStftt S (Fresh Water Ecosystem), 



230 C33CJC9 3Sj| (Marine Ecosystem) e^ 3o<> tf^aD/v 32o;5x3bj. &o))63 so 
83A (J) ;j*3*!ba eso esStfea 3g3 (Lotic Ecosystem) (fi) dvg& 
(Lentic Ecosystem) e*53o& tfsco/r 3#89ot53Lfc). Q&s 

. So^fi >> 23^^55t3 3S& J5tf^oj (Lake), So&> (Pond) XS^A 



(Estuary) (0) 5*& .DSb^S ^^0^230 e?^e5tt 3^S (Deep Ocean) vX^ofa ^S^COA* 
^ (>OCPCO 



2. S^(QS^^2^c^SSS^ (Artificial Ecosystem or Man Engineered Ecosystem) 



(Crop land ecosystem), r>0(f 2o5 tsStfta 3g3g (Industrial 
ecosystem), ^(Sj^^^o e5^e5e3 33 (Laboratory ecosystem) "3a 



3^05* ^*6X) o^o*^3tfo 3j3> (Space craft ecosystem), 
(Microbial ecosystem) 



(Stucture of the Ecosystem) 



2. * 

1. S|2 ^^^odos^co (Abiotic Components) 



1. ^^2^5^ s*^sco (Climatic regime) 2. ^doi^di) 3o e o e tt> (Inorganic Substances) 
3. ^3 SodScPrt ^cpcrex) (Organic Compounds) e5^j 3xr& ^S'COA* ^otroco. ^Sio 
(temperature), s*o$ (light), S)d5 pH ^eo3 "3x>df3;5a ^cr^^R s^^^oSb ^cr^rC)^. 
A^o^b ^cr^r^n ^^zsS" (N), ^r\efn$ (H), ^^23^" (O), 
(Ca), ^o<5" (S) 3tfga e5$ 3arosex), ^fi 

" (C), 



. s*3 3o^s*eo (Nucleic acids), ^KPcSof e^^pco (Humic 






acids), "3*00 (Lipids) 






SO 



2. 2S5 ^^^od^S^co (Biotic Components) 



, 230^)^)0^) 3*65 i 6 ^ Xboeooc^ I)^d5pe; (trophic stand point) 

(autotrophs), 
(heterotrophs) e)^> ^o& tfs'ex)^ S^CKPtfo. ^^^5 ^C3c^o?3 

' (Producers) wJ), 



^' (Consumers) 

(Producers) : 

go Sj^co (Macroplants), 2. 
(Microplants) es 



(Photosynthetic 

Bacteria), I^cp^o^^l" EJ^idcXSoSjco (Chernosynthetic Bacteria), 
(Nitrogen Bacteria), Ir^^esS" apICcSioSiex) (Hydrogen Bacteria), 
(Sulphur Bacteria)'3aa<Sg p Sa. 



238?: 



0) SSoSj^KCP^oo (Consumers) : 



Q6A I) o aScSLp^c^Cbco II) 



L &J* Sao^fiCF&s^ (Macro Consumers) : 



1. I^p#:b3 aacjotfa&ex> (Primary consumers) 

2. ><j&c&> ^^cSp^crdbco (Secondary consumers) 

3. (Sj&dfc ^^cScp^c^^co (Tertiary consumers) 

4. ^eS (Jc5 3ScSj*rtC3*&>ao (Top carnivores) 



1. ^$^bS a^oSjoftCF&w (Primary Consumers) : 

(e^ex), 5}2nco, 
(Herbivores) rr 



(Secondary Consumers) : 



(Omnivores) TT ^p^b^O'ooo. g^j, lag 



3. tfj&c$fc aad3^c?^w (Tertiary Consumers) 

^c^^o 

(Carnivores) 



4. &^#i^e$ a^63j>Kc3*^>a: (Top Consumers) : 

(Lion), iDg^D (Tiger), S&d^)0 (Leopard), v>z>o&> (Vulture) 



(Top Carnivores) 



II. ^^|J aa^P^cydoco (Micro Consumers) 



Sfc Stftf 

(Decomposers) eod^CSb, 
(Saprophytic bacteria), 



1. 
2. 
3, 
4. 
5. 
6. 
7. 



^5oc5l)0 iir^o^ 238"^ 



(Ecosystem - Functioning) 



1. 

(Food Chains) 



30 So^^^o -&(|oa 



, (Solar energy) 3^ 06* StfeagsSg JSoS^/^lJcfio o^CP 
(food energy) ^^dDODTV Sr>e f ^^jgcydDO^o D^a^Ac^dboj $$>tirr> 



(trophic level) S* 0^020. &S^ ^^J, CT'dbo ^coo (Producers level) e5o 
cxo (Primary trophic level) e^o^db. "Soo^o^ ^ 
f$ ^0006^ (Secondary trophic levels) ^o^oco. 
coo (Primary consumers level) 






(Secondary consumers level) eslb, eScr Sj\&d5o S 6 ^ SPCXO (Tertiary trophic level) 



10 



3Sc3j*rta o &e> dox> (Tertiary consumers level) S) 



SPSS SPCOO (Quarternary trophic level) es> <906J&>. e>ox>?S 
p 230^0^)0^ 



80% ^>oO 90% 



(dissipation) * 



1. 3j es^^/TeuSo (Grazing food chain) 

2. SJrdsnFtfiS) ^0:^0 (Detritus food chain) 

3. ^oa tsS 6 ^ fi*eoo (Parasitic food chain) 



1. 3O2 w^ft5)K*e& (Grazing food chain) 



(Terrestrial Ecosystem - Grazing food chain) 



2. 






3. 



4. 



fl) S 

(Aquatic Ecosystem - Grazing food chain) 



1. 



2. 

V 



>K 



2. ^3s!StfS55 /Tw^ (Detritus food chain) 



(Soil ecosystem) 6* gptftfj, 



12 



(Soil Ecosystem -Detritus food chain) 



8so S5Jw5S-9^SsS 6 {ftfe fTw^oeo (Aquatic Ecosystem-Detritus food chain) 



, 1969), 

(W.E. Odum, 1970) 
(Rhizophora mangle) 

2Jl8c&>S>eo, 

Scco 



(mysids), S^o^Soo (nematodes), ^o5ex) (shrimps), 
(amphipods), 6 ^>S e <?ex) (copepods) "S^odg^ zsoeiD^e 

(Detritus consumers) e>ofcr>&. - 



13 



-g* 



90% 



/Pe^So $S 3odiro (Mineral cycles) 



&oa. 
(Food Web) 



Sodfco* 



&PG- 



(mouse) 



^oo^ Sbo3eo (rabbit 
6cb 
Soofieo 




. 2.1 



14 



(Stable balanced ecosystem) e9& 83cr>&ex> 



, < 



Bj&cSi) 
^5 wS 
(Natural Check) gOpt5cs35 

2. 



(Ecological Pyramids) 

(Charles Elton, 1927) 



(Number), 3^i l^^cr ^ (Biomass), | (Energy) 
^od^ooo. -^3 ^OSOOCPO^) "6^1 ^600 c 



(Types of Ecological Pyramids) 



1. So^rg itf2bo) (Pyramid of Numbers) 

2. 23 ^^o lDC5IbS"ex) (Pyramid of Biomass) 

3. #J, SD^^O^ (Pyramid of Energy) 



1. JSo$PC !stf2oa3 (Pyramid of Numbers) 



(each trophic level) 

^g^Syeb, e5cr Lf (Oak) 
SospgS 6 
la ^to^5 ^rObco ssdb/bc^coo. 

5>tfao5o C3c 









15 



(Pyramid of Numbers of grassland Ecosystem) : 



(Iri 



. wiS 



J 0> 

e 



tfjftdfo 



33<Sprta*&o 




te&2%tf 




"MP 



2.2. 
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(Upright) 



c) 



(Pyramid of Numbers of Pond Ecosystem) : 

^5" 6tfjg 



(rotifers) 



' SolS 




2.3 



(Pyramid of Numbers of Forest Ecosystem) s 



(Mangifera indica), Zb\d (Ficus bengalensls) 
60^000. ^ 



(Twmnndus indica), 



So, 



^gorr 6o<i 




2.4 
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&oo 



(Pyramid of Numbers of Parasitic food chain) : 



(bug), 



gaiboO. -S 



-tr parasites) 




2.5 
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(Crop Ecosystem - Pyramid of Numbers) 



(grass hopper) 



2. 



Pyramid) 



So5 



^065 



Sospg 



&O&J>QOO. 



(Pyramids of Biomass) 






(Biomass 



(Pyramid of Biomass of Grass Lands) 



||c5 




2.6 



fi) 



(Pyramid of Biomass of Forest Ecosystem) : 







21 



(Pyramid of Biomass of Pond Ecosystem) : 




2.8 



22 




2.9 



gm 



~ 2 



gm" 



>. &^& (lei 



Lfi5> (Odum, 1971) 

Esdi 



(English Channel) 



tf o/r 



4 gm" 2 , 



40,000 gm' 2 , 



15 gm" 



" 2 
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3. * &ttteH (Pyramids of Energy) 

s-g w3C>E3 SSJfi'a s-g vitfttj) Sbtofib ^.re^o <? 



w v)lSS>6J3) | itfaaS' (Pyramid of energy) eotrfib. 



. 2.10 
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<3<j&cft> aScSp/r&o^S oa|3 



= 20,810 K.cal m' 2 yr* 1 . 

= 3,368. K.cal m' 2 yr 4 . 

= 383K.cal m^yr" 1 . 

= 21K.cal m^yr' 1 . 



6*80 btfaoS" eStfo 






(food mass) 



|fi (standing state o 



(1957) 

U.S.A. 6*3 JbojS" j&joAbfi 8 (Silver springs in U.S.A) fcg'o3yJ 




25 
(Shape and size) 



'Scr 



3. 

(Ecological Energetics) 

. So&^& I3s^o)3 "300^0 ^o^^ 1/50 
(Geosphere) 5^b^oo6. o*tfc ^^0^ f>o^ago (space) 
0.03 A ^6o^g^o ^odoo^) ^^ 5 !btotf ^^o^g^o^ 6 
300 m(I ^^5oK^g^o ?^o S&<Sjo'8^ (radio waves) ^tfo/roo 
28 lib. D^> Ao ^CPStfcao 

tfgo ?^o es^o^^ c5eya: (Ultraviolet radiations) 
L^S"^ S 6 (Ozone layer) & jSofi* eso^o Sc3i)2o^)^b^cxo. 
L^frtf^c, ^SoS 6 ^^ tfer>eo ^ So^^oo<^ ^or58o<^)^b^ooo. 390 m|Ll ^>oO 
760 mfi e5e5oK^e5 -eT.SSel)&j soe ^5c35x) 760 m|l ^oo^) 100,000 rnja 
>odbe9 (infra red radiations) 
s^o 



(Solar energy) 6* 10% e^aSoS 6 ^^ tferm 45% 
(visibleradiations),45% Scrdbea tfeT > oo ^o&pqoo. (Reinfsnyder and Lull 1965). 



400mU&oO-500mUdtfo3tfco Kv & s-o (blue light)' 

* ' * <>XE) 

600 m|Ll ^od 700 m|l #tfogtf6 Ao Odb^) soS (red light) 

Stfb/v 492 m|l ^boO 535m|IdtfQgtfgo'e &2>i5j s^oQ (green light) 

^oO (far infra red radiations) 
(near infra red light) 

^cxo (Gates, 1965).>a& S^eo ^^S 
(Solar energy) 3 tfd'dSDSSi (chemical ene 



(e^rgttics) 



So*j5tt 








2.12 
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(Phillipson, 
1966). &OS 6 34% #| i>So*eo f <&> ^e^^o 3g SS^SSo 3o 

" 9% 

10% *|3 ^^>^^C30 ^^ofi. ?)S 3oAOa 47% 
1% ^DoO 5% gr^_|^) \Kl 
46% 



25x18 ^0600 m' 2 ^o&oodS^) ^OSSjS (Phillipson, 
>. :b)tf^ (Michigan) 



(Georgia U.S. A) <5* ao^CPSS 6.0xl0 



8 m' 2 



(Golley, 1960). 



4. 
(Energy flow in the Ecosystem) 



q^^j ^cpp^rs ^(Environmental 
energy) e90&j>&, ^S ^oi5e35^, ^^o Sc35oe5^oo. #, 80^ dr>^o ^>o^) 55^^ tfr>p3 

S^^ 6 ^) "3oo>5 ^r^o (Law of conservation of energy). 
The Law of entropy' 



, + 12H,o - - C 6 H P O 6 + 6H,0 + 6O 

' " 



A 
T 

"I 
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2. 
3. 

4. 

5. 
6. 



(Transeaii, 1926) 



. 50% 



(1926) ;- 



>. ^p^>S" (Cooper, 1975) . , :> 

(Juday, 1940) ^5 

(University of Wisconsin) &) e?*So es^tfta ^ 

49.5% 
21.7% 

0.8% &tf#2 < 3ooS) r .e> 

j> cr 

(Odum 9 1971) e)^oScPo ^O^S^ 

tf 
ot^^b. e^cooil 3tf& 3x>^ex> 7.6% d 



25% 



3% 



5% 



e5o 



(Communities dynamics) S 

(Models of energy flow) 



" (Lindman, 1942). 

Minnesota) 6 s rte 
dynamics) 



c^cr ' 



(Cedar Bog Jake of 
| ^^^,0 (energy 
(trophic dynamics) 
. (input), 



(Loss of energy) ^d5 



, e 
(Eutrophication) 
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ti 



o 

S 
S 

s 

e4 
O 
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(Lindman, 1942) <3 263 

^ go^g R*B (Golley, 1960), L& (Odum, 
1956 & 1957), SSIS* (Slobodkin, 1959, 1960 & 1962), & (Teal 1957 & 1962) 



(H.T. Odum, 1957) 5c?> Sbo^ (Florida Silver springJLJ.S. A) 



"Soo^o gptf ^| (incoming solar radiation), 17,00,000 K.cal m' 2 



4,10,000 K.cal m" 2 
^ ^o^rg ^ 
3,89,190 K.cal m' 2 ^| &^> dj-^o^ 6 3&s<3ar>?^joa. 20,810 K.cal m' 2 tfjIS* 11,977 



20,810 K.cal m' 2 



8,833 K.cal 
m' 2 # S^CJ ^e^ So^ ^o<^oa. 6^^ 3,368 K.cal m- 2 # 



383 K.cal m' 2 



" 2 



21 K.cal m" 

" 2 



5,060 K.cal m 
) "1500-460 K.calm' 2 
4600 K.cal m' ^|3 6j^o dp^>o^ "Sco^dd^ooo. esS 

13 K.cal m" 2 ^|D, ^Q^^CS SPO^^&GD 316K.calm" 2 -#j^X 
1,890 K.cal nV 2 <, 6djcr&eo 1 1,977 K.cal m' 2 ' 



389,910 K.cal m" 2 



4,07,986 K.cal m' 2 5 e^dboS. wo4s*&otf 2,500 K.cal m" 2 



(export) dp 

, s*o f 



Ke 



BotfS. 
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&&*3Stf$) 

{i*w;fc 




2.14 Y - 



Ko 



So 



10% 



2^X0 

^ooa (Slobodkjn, 1968). 

"^ 

trophic levels)^ tfj, .^3*3o' ^o/r 

| (food energy), 



(E.P. Odum, 



SCPC* 



(successive 



(Grazing food chain) 



(saprophytes) 



32 



NV SB Dc8M3f0 f$ (Not used) 
A = si&jjbZ) $| (Assimilated) 
Pss ^cft (Production) 

(Respiration) 

> (Growth) 
S = <0e?^wi^ <f (Stored energy) 
E= 33d023 4^ (Excreted energy) 
B SK l&(jSf^"CP^ (Biomass) 

2.15 




(time factor) ' 
(E.P. Odum, r968)Bo 
(The Y-Shaped energy flow model) 

<(E.R Odum, 1968) 



| 



63cSx>ggD . 



ofi. q & -tf > 



Y- 



2.14). 



(Universal Model) 



Stoofi* 'B f 



(box) rf3iB2gCPa 






(B) 



(Trophic levels) 833(5cJ&;&,e;3tf 



33 



5. 



(Bio-geo-chemical cycles) 

(metabolic processes) 



Scrcgeo 



-g*. 50 



50 
C, H, O, 



P, K, N, S, Ca, Fe, Mg, B, Zn, Mo, Co, I, Mn, Cu 



(Biosynthesis) S^'^esS (N) 
(Nucleic acidsrRNA, DNA) ^cSjo&S 6 S^esS. $^6S (P) 

(transformation of energy) 

>. tfotfSo (S), es^S 6 e3^j;o 'ifi^eSSfi* etfgSStfo. 
^pa. s^cbS- (Ga) giJ>oS> 
(K) wdo^ eSStfo. sio^ ^^x (Fe), ^j0SSS (Mo), crA 



(Cu) 



(Environment) .6* gfifc 
32(5 



, oP62> 



(Cyclic pathways) 



(Exchange) <9tfC&>r>Sj 



2357^ 






(Anaboism) 



(Catabolism) c^-cr 



(Balance) 



1. SPdto^od2>oo (Gaseous Cycles) 

2. Q SSod&o (Hydrologies cycleAVater cycle) 
3. 



34 
1. 



>) 



(Carbon Cycle) 

(Oxygen Cycle) 
Soc&o (Nitrogen Cycle) esS 



gtfjS 



0.032% v / 



3100XV0 7 



(exchange) 




2.16 
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(Industrial revolution) ^ro j^^p^dt^o (Geosphere) 



(stability) 



<>x>;Soo>. -^-3 



39,000xl0 
12,000xl0 9 60^00 ^otxiod^) esotto*. ra^5o (fermentation) 

(HNO,), ^ejo^a^o (H 2 SO 4 ) 
2^3 ^6Doo (Earths crust) 6*3 SoSj^) cr 

. S*Cjj^ji^ c 2^S'^^/r% B 52 Jbw (Carboxydismonasoligocarbophila) esS epiOdcSoo 



(H 2 CO 3 ) r 

(COp tr ^rdD&oa. -^ s^S^toD Q5A &* 



H 2 0+C0 2 - ^- H 2 C0 



23 



H 2 C0 3 



^odjcoo. 
50 



So S"Oc33bSi s*6^^to 0^0 (Calcium carbonate 



rocks), 
(Alkanity) 

' (infrared radiadonsp 
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ssoo, 



20.9476% v / 



(Broecker, 1970) 



60,000 



15 




2.17 



ljeS'af^Stft^ 6 3o>3. 3<boflbdboa. -6k ^^^5 ^gaSS* Seres* 
' gtf)o, sr^^o, ;XoC5So,- "3&S -vaerw ftgtfea (Weathering) * 

J)S" (Oxides of carbonate) o(6* 



tf^'-s^^ 



78.084% 



37 



Sjg-oS* SWfcC Fd53j. 



fi<rax>I 



(inert gas), &>&& J) 



s^)>^5^o (Asymbiosi 



(Symbiosis) 
. 2P83 



(Rhizobium) 




f vogfagf (Azotobacter) 



25x10' 



5x10 lfl 



r\vV \" w 

^ No.. No, NH, N 




t && 6 X 




i0 13 
2.18 
(From data fo Holland, 1!>78 and Bowen, 1979, figures are in tonnes) 



38, 

(Closteridium) 



(Rhodospirillum) 

>^cco (Kamen, 1953). 



(Nitrogen Fixation) 



(Bacillus), e>3p}3^Qjop/T apldcto.Sooo (Ammonifying bacteria) 

oo SyjtfSJacro^a-^gtfja a^esS 
(Ammonia) .C&*SofiV3&eSe> tS^ooo, - 



(Ammonification) 

Slx)^) gito&Sp&S (Nitrosomonas), g(drtj^J ' (Nitrobacter) SoA 
ac&Sop (Nitrify ing microbes) ^5^o '3g2^d3oeorr ^rO^o^ ^^o^oco. 
(Nitrification) ^o&^Ob. 

^*3pz*5(Pseudomonas), $cS*&lH>5 j3ijt$3$) (Thiobadllus 
denitrificans) $o& 3$gtf3 ^|d<bSo3 (Denitrifying bacteria) CStfgo 1 So t 



(Denitrification) 



aarr> 



^Q^aog Scraofi 6 IPEO^J ago . (Habers' process) C^CP 

1 



o dS3 



S 
dS3p^^^(Eutrophication)"b tfd-c&a (Photochemical) 



2.5xio 10 Kg 

(Holland, 1970). 
6xl0 12 Kg o Se;$prao Ko gj^dtoocp iotf w^^c^o (Bowen, 1979), 
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10 



8xl0 Kg o 
2x10" Kg o 



e^oel ^D^ 
^5^o 
(fossilization in sediments) 



2. 



(Interchange) 



97% >&> 
caps) 6 s 



1. 
2. 

3. 
4. 
5. 
6. 



(solvent) 



90% 



. 2% 



85% ^>o& 90% 



5do, a-S5o& 3*2^0 
(glaciers), 
. 1% 



(ice 



dir^Sel" e^^56n 
2.1 Sd3 ^Sdoci - ss^Soc^o (Hutchinson, 1957) 



$ep3tfe7>o (Lithosphere) 

(Sedimentary rocks) 
(Oceans) 

(Rivers & lakes) 
& ts^a (Vapours) 



o (Polar ice caps) 
(Ground Water) 



(G) 
250000.00 G 
2100.00 G 
1 3800.00 G 
0.25 G 
0.13 G 

167.00 G 

2.50 G 

266069.88 G 




250.QOO 



1.3.800" '/ 

"jaoo(do 



19S7) 



*'.**!*i.*& 
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3, 



SStf ^u^os^ex* ^So^ 6 e^o^gA^ofr ^od, 5o(&d3oo (Soil 
erosion), eSo (Sedimentation), Stfepco b^iSo (Mountain building), 



(Sulphur Cycle) 
fl. rA#5 3oc&>o (Phosphorus Cycle) 
fc. 5*cS5bSj ^5oc5i)O (Calcium Cycle) 
&. D^r6^ ^OJOSBO ^odCbo (Cycle of Toxic elements) 



ojS" (Organic Sulphur) d^fpofi 6 5o 



eTl6(bS>o (Anaerobic bacteria) 



(Autotrophs) 



(Cysteine), fcXiS" (Cystine), 

(Peptide glutathione), Sj ^6D^^>co (Vitamines) e5cr <25c55j^S" (Thiamine), 
(biotine), <o3crf t3^o (Thioctic acid) ^Od5 <3og>o g^r^oS 6 (Enzyme 
co-factors) ^ojS" wSSb^^cgj^ s^tforr (sOtooS. "Si^g^oS 5 3j5srS" (mercaptan) e^ 
cScp^ (Thiol) e5o.^"lp|g^"(sulfhydryl - SH) 
S)gtfea 3o)^ S a&jfi' (Oxidised disulphide) 
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4x10 7 
H 2 S.S0 2 ,S0 4 




2.20 



(from data of Holland, 1978 and Bowen, 1979. Figures in tonnes) 



(incorporate) TT 6otpb. 



chain) 030* 



SOjg 3*tf^ /Toj^ (grazing food 
s* 3:/\fiSS acrgo t>tf 



ifli>, ^5*^tf (Neurospora); 
(Escherechia coti), i&tic&S (Proteus) Xo& 

foo iSa.Z^jSjo Sc&od S*yfa*to% "fejcrj Sa-So* S&eSo^^oS. 

(Desulphonovibrio 
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CH 2 NH 2 COOH + H 2 + SO; 



H 2 S + HS" + HCO/ + HNO/" 



(ferrous iron) &> &>rtfco3o< 3o3 l>(Qf q^b^on^ (ferric iron) aO 
(Beggiota), #o3j*(<gjj (Thiothrix), tfcSwftgS" (Thiobacillus) 3o& 

(Chemotrophic)8J*|ec&5oeo 



H 2 S + O 



H 2 O + S + 32:5 Kcal. 



S + 3O + HO 



H 2 SO 4 + 141 Kcal. ; 



, P H ^ex)^ 1 ^>od 6 

(Thiobacillus thiooxidance) 



(Chromatium) 



Sulphur bacteria), 



10% 

(Chlorobium) 3o& t3^)^C^ ^^)^" 
jS'apIdc^oSca (Purple 
(Photosynthetic bacteria) 



2 ( ii ght) 

(Holland, 

Kg o 



(Bowen, 



10 



). 



Kgo 



;Kbjtf5 (Phosphours) 



^ ^l^to (ATP) 
'(energy carrier) A^ 



. sjB 



(Phosphotics rocks) 



(Orthophosphate ions) 



86A 



(mineralization) 
Sg5)S)& e5^i5^ro (run off) c^ 



' (excreta) cr 
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2.21 



Sec&o 



.,:, 

JE3Stfcr3S 3^3*>S Sofia.' S^^ 



Sod .TioS 8 s^Oc&o 3&tefooa. 



365 Kg ha" 1 



50 Kg ha" 



8 Kg ha" 1 



(New Hampshire, U.K.) 3tfj<rtfge6* 
(Bormann and Likens, 1967), LSo/f&S" (Ovington, 1962) A*& SdS'tfS s6i> 



203 Kg ha 



' 1 



sr^dtoo 

3 Kg ha 4 
5 Kg ha" 1 
(Bormann and Likens, 1967; Ovington, 1962) 
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$60 (3 Kg. ha"1) 




(50 Kg. ha~1) 



&. 



(Perturb), 



C) 
fb) 



(8 Kg. ha"1) 



A 



(5 Kg. ha"1) 



2.22 
(Bormann Likens, 1967; Ovington, 1962) 

SSOC&O 



(circulation) 



(Mercury Cycle) 
Sec&p (Arsenic Cyde) ' 

(Lead Cyde) 

SSod^o (Cadmium Cycle) 
(Fluorine Cycle) 
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SSod&o 



d*ajf 2*5 3g3o (Industrial revolution) 03* >5^3oS tfotfo 



0.4 ppm,?)^ 0.06 ppm 6060006 




prehuman amounts and fluxes shown parentheses 
(After Wollast, Billen and Mackenzie, 1975) 



47 



^)<S" (Sulphide) 
" (Methanobacterium amelankis) 
(Methyl mercury 
compounds) ^crSeao StabcS* e5c? 






^0^06. g&giT'aoS&ge (Dimethyl mercury) 
CH 4 ,.C 2 H 6 , HgSo65 tf3c&>;3 ^bcrcr 



(methyl mercury) <5toSb 

^odtboS* 3x>^o UaSs^a 3,300,000,000 gm year' 1 (Wollast, Billen and 
Mackenzie, 1975). . 



&>6c&x> ^6*^0^ So.atfSoTT* 60^ SxroSo. 633 " 

SOppm 

1 ppm ^r(e^ &ofcooa. ^S e^o&^^o^ e3"Sj3f ^^J^^OD &&&& 
cncp <$Sb^.S Sr^o /r^s* igS^oasS^tti^Seo SDC5rfoS e?Ss' <> 03Otr > ooo. 100 



130 So,(rr 

. "SoS 6 , 



(Shell fishes), 

1 00 ppm 3tf&> l3odpao^X^[ro. 6cr>dc3& 5c3i)^ (Prawn) <5* 
174ppm,^xo5 (Shrimp)^ 42ppm,ej*5 (bass)S* 40 ppm 
. 0^6 S&'Soc s 450 ppm ?5oo^ 500 ppm 
10 ppm ?3bod 70 ppm 



ppm 

53tfo7r ^odpojo. 63 S^POOTT* ^x>%co S^a^So^^ooo (Chlorosis). 

* ^^p 3*&> 1?42 ^oSdjtfofi* ^>^|^^ 

0.05 ppm ^3f n"5W ^otfS^j^3 ootfs* 5^&. esooo^ 19626 s 
0.01 ppm So ^fto^^O/^&. 230&^)o 

aa. t^t^^ ^Ofc 

(Skill Cancer) apgcbeao SSaS^SdSo esahoa. 

(Arsenate) gcS&gtfw.3o wTgiff ( Arson ite) 
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H 



o 

3 
tt 



O 
fa 



^> eo J5 + 5 

. w <U- 




2.24 5/3OI 

rw 



(Wood, 1974) 



(Methanobacterium), 

g5 (Aspergilhis), &&$" (Mucor), 



^vts esSbo (Methyl arsenic acid) 
ursine I ^.v ^r5 SflS 6 gSb3 B cr>ooo. 
^3f t3C>l ?dSS:c (Dimethyl arsenic acid) rr 



(Candida humicola)^ 
(Manilla), $&* (Phoma), 
" (Dimethyl arsin), 
(Arsenate). ^3fiS" (Arsenite) eo 

S" (Di and Tri methyl 



b) 



lOppm &o3 15 ppm 



2 g. pb ^oo^ 
tf o 2.5xl0 8 Kgpb^tfd to 9S"5xPoo ^o 
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" (Goldberg, 1971 ) 3S5.o*o oo* SS^idcxS* 3^S*o|^Sd 0.07 ing kg" 1 . 



50 

> "So &>o sS'Sapes'S Img-g" 1 ^Ou) ISmgg 



5*Sbp.c fc^Ki^ea, ^r^| ^cp/rcpao (Nuclear reactors), 



oT*<WKoe&o& (Coughtrey 

and Martin, 1 97.6). qa/.'apS 
(Kidneys), I>q;5fco (Pancreas), 

(itai-itai) 1 



(Osteomalacia) 



0.1% 



Fluorate) '" 

(Sodium aluminium fluoride) dp^oS 6 &>3j ^fflpgff (polite) ^ 
(flux) 



(Chlorosis) 3;6>o6. sao&S&do'S 1 co; C3cgo crjjo* 

decay) io<S a 
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6. 

- . . ) , Q. 2) 

(Management of Ecosystem, Homeostatis and Optimization) 



Sih^o.. Sc&axS a A 



(Homeostatis) 

SaxSy^dSS (Homeostatis) 
Statis=standing=3|je)d) 4 



36;Sg>-(feed back operation) 



(output) 



(Natural Selection) dtfS 



1974) 
matter) 

1. 



2. 

3. 

4. 

. ., 
5. 
6., 
7. 



ro stat 
^cgo^o (Concept of Stability) 



(extinction), 



(curtailment), 
(Zero state) 






.' '63 
(Patten, 
(energy 



cSoO f " ^rQ 






(Parametre variations) 



8. e33efe) SfoSjjteo Scr^er^S &P&JP&) (Structural variations) 

rs 30^&p_3odbepooo. 

(Patten, 1974) 3>aQ7r, c^d&^oS" (Noy-meir, 1974) &r>cs 



1. ^b^^ro id^p^oc^o (extreme conditions) 



2. e^^o^'e; ZQb&>v5* ^6A e^odS^rr $^ d-bS 

3. 

4. 32>6^ ^a^^o^S^^o^^^S 8so^o$)co, ^:oo ^o^^oco (migration) S^^od^o. 

5. 



(Optimization) 

(Natural selection), o5Qe3 1 2bo (Evolution) 



, eTfj (ParkhurstandLoucks; 

O 3&> 
(Cody, 1974) 



, 
> 



2. 

3. ^d >&>g$o ^o s^^o^) (Competing 
2^cr>^ex) efi^j^roo^r ^o6jcoo. 

4. ^^)^^ S^o ^oej^^ 6^<g5dS5tfo (at higher premium of breeding) 3od3 


(Rolling, 1973) ^>ES ^j&ex^S) ^Dc^ o-oS*, 8--o^o 






SO A, 






7. 

(Evolution of Ecosystem) 



r (geological ages) 

. -* S^j ^^ocrdi) ^^ ^^050^^06* S^^tftso (Natural Selec- 
tion) c^o* ^&o ^cco<5* SCT> ^so ^ooo^ (below the level of species) 36er>&> ^reibjex) 



^eaFas-w ^^c^^E,^^^jtfo^ &&>&>& ^>^acr'^o (Co-evolution) CJJ 



(Preliminary studies of major ecosystems) 

(Biosphere) <5* S 



1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 



, 12. 
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1. tf wStfwS^S^ (The forest ecosystem) 

0*0*3) 40% fir-Sue* etf^oS 6 c& 633003. * 



(Plant communities) &^o 

(Physiography), S^ro Sjd^S &*3pgco (Physiogramy), ^ajSowoCSSjS eger>eo 

(floristic characters) "SoxiSS^ eso^o^) v>& y^Stf ef>^^o?5o 11 

(Champion & Seth, 1968). &3 - 

1. ^^5oo^o ^b^^^rd^ ScpfoT^exi (Tropical evergreen rain forests) 

2. 3&>&e5*o^ ^t$^^r6ftS eftfc?*^eo (Temparate evergreen forests) 

3. &&3S^5) wd^co e5c? ^^i>odo^) S^^ ^crd^ 
(Monsoon forests or tropical moist deciduous forests) 

4. e3&o*e5 j& e^^^eii (Dry deciduous forests) 

5. tfsorptf ^S ^^^^^ (Coniferous forests) 

6. tsSj^ ei^^joo (Alpine forests) 

7. 6&c5 (froe$^) e^^^co (Riparian forests) 

8. 3:fcD|53) z^Zg e>^^)ex> (Beech forests) 

9. ejfe^-f) 6 ^ efx^^e^ (Tidal forests) 

10. && ^POI^P^ wij)eo (Low mangrove forests) 

11. Sro(ftrS o e5^^)co (Mangrove or Littoral forests) 



(Abiotic Components) 



)) 22 Cd&$d&5*tt (Biotic Components) 



1) 6(s$jpCbao (Producers) 

2) S3ar>C3dc)o: (Consumers) 



1) A^gCS'&GQ (Producers) 

& 
(Stratification) 



(Tectona grandis), 
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(Shorea 
(lMgerstroevfapavlJloni)-autSS 

' 



eS2> 3oSe (Forest canopy) 
(Dendrocalamas), >d* (Melocanna), acapS (Bamboosa) 

Sere?' .eegp/r3. 6o'43-'o. *OA-tf S^tferjo (Temperate Goniferous forests) 6 s 



(Juniferus), 6*5^(p5 (Rhododendron) 

6ow'o. a&oe5 3a e^^o (Temperate deciduous forests) 
(Quercus), ^S'(Acer), Stufr (Betula), cSD-e fTfa(f4 



2) 3363jKO'{i5 (Consumers) 



(Macro Consumers) 



(2) a6.cSS: aSSr^cy&eo (3) 
'1. 



5^^c^5^C3 ScSgfi* ^^^dbS^S fi^oex) (ants), Ifios^co (insects & flies), 
(leaf hoppers), ^e3^db?^o3 (spiders i'ixjtfgS"^^^; b^)KD' (efephant),'S5rr><S 
(neelgai), ^o^o: (deers), wtfS) <Deo^co- (moles), &&"deo (squirrels), &>oSeo (rabbit), 
(flying foxes), ^ooA^) (mongooses) ^otfgcS 



2. 

e^t^c^fe ac^S 6 WC003,. 5otf eo. (lizards), ^^oooo (snakes), 
^)oo (hawlk), 3%eo (foxes) 



3. 



(Top Cornivores), Sj'fedSb, 
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>) &F|^ 3&J>ti&>&><&> (Micro Consumers) 

3y^sdbo> (Decomposers) 

(Streptomyces), &3)0g5 (Aspergillus), d*$&05 (Polyporus), 
(Alternaria), fij^tacDbS (Fusarium), (*&> (Trichoderma) 
(Bacillus), Zj**3j>&S (Pseudomonas), 






(The grassland ecosystem) 

^e3o ^eDoo/T' ^oS ^5*o&) 
(Shantz, 1954) (s^5o (SSot3 fij^woS* crcr^) 24% 



. 1. zsej^^c&'g:^ ^^wdS3<(yN (Xerophilous grass lands) 

2. &3J*A23^) ^b^SeodJb'fib;) (Mesophilous grass lands) 

3. tseJ'^CLb"^^ 3geo<j&Gfc (Hygrophilous grass lands) 



i. 



(Eragrostis) s^^oco ePA* IbCo^croco. j5 T'^ocr spOic (Aristida), 
(Andropogon), *&$ (Chloris) " 

2. SS^a^ss^) sS^Sc&b^ . 

(Savannahs) 

sod^^rcco. ^656^ 3uf^05p ^wca? (Saccharummunja), 
(Vattiveria zizanioides) "3ooC5B^5 "SooS^co lsbtoej*axx 

3. ^^ilsd^^S S^gttc&<!b^ 

(Wet Savannaha) eo6J*Ca. JacCO^o^S (Erianthus), 
(Saccharum), l^^BS (Phragmites), 

i^^r^o (Climax Unit) S 6 



"30^ 

CD , 



(Abiotic Components) 0) ^3 e9&>2o&5*ao (Biotic Components) 






(Abiotic Components) 



>) 



(Biotic Components) 



1) 
2) 

1) 6tfj^ 



(Producers) 
(Consumers) 



(Producers) 



(Desmodium), 
(Setaria), 



(Dichanthium), "* 

(Dactyloctenium), 
(Sporobolus) 



2) 



(Consumers) 



, /Tip<-o, 



(Dysdercits), 



2. 



"3o&> 



(Cynodon), 



(Leptocoristi), 



S (Oxyrhachis), &$>SZ& (Cicindella) 

(millipeds) 6j 



3. . 



(Micro Consumers) 
(Mucor), *Sj$%5 (Aspergillus), 
(Cladosporium), 4*SS (Rhizopus), 



(Penicilium), 
(Fusarium) 
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3. 



(Oryza sativiun), 
(Triticuin vulgare), 
^01*000, 



(C), 



)) 



1) 6#j 
2) 



(Crop Land Ecosystem) 



"300^0536 



' (OTc 



fZea mays), SC5^o (Saccharum officindlis ),'. 
(Arachis. hypogea), -^Q (Capscicumifruitescence), 



(Maize - Cropland Ecosystem) 



(Abiotic Components) 

esS" (H), t383^ (O), 



(N), 



(P), 



p (K) 



(Biotic Components) 



(Producers) 
(Consumers) 



1) 6djg 



(JProducers) 

0006* 

(Cynodon dactylon), 
(Euphorbia hirta), ^Ja 



(Launaea nudicaulis), 
S*&Q$ (Cyperus rotundas), 



(Argtmori* mexicana), &tStSdd&* -(Digetaria), v 



- (Alycicarpus) 
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2) 



(Consumers) 



(insects), 

. Ite. 



^ 



2. 



3. 



. Sttpj. 



ooo. 



(Micro Consumers) 






4. 



(The Desert Ecosystem) 

25 T&.b. 



17% 



3&S 



(Abiotic Components) 



4o&x>o6. eo&Sg 







(Biotic Components) 



2) 
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s*fe (Cactaceae) 
(Opuntia), 

(Agave americana), Ifowo^ (Atoe veraj, i*P frQj&OeSfr (Ceiba parvifotia), 
(Cactus) 3oi e^g "aoog^w tf^cXSoo^ ^sp^o (Succulence) g 6oiJcxx). 
(Zygophyllaceae), ^o^eS^^ (Boraginaceae) 



(Ephemeral annuals) rr c3^oo). 302* 0*^p (Ephedra), & i)dC65" 
sre&co (Australian acacia spps), & (Borassus f[abeUifer), ^*? (Phoenix 
sylvestris) "So^CSQ^ tf^cSS^eSo sS (Non-succulent) a3 t O3*dsOD SPG* 
g^D (Lichens), ^e ^pSex> (Xerophytic mosses) 



2) ^)^c3jKa&co (Consumers) 



1. 

So6ch5 Do3go3 (Nocturnal rodents), ^crd a,oOex> (Camels) 



(Thennophilic 
Micro-organisms), z 
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5. $tfcCPt$tf!5f 3$ (Mountain Ecosystem) 

2.2% &rzr>Ko ^^o'S 
irr 



o ^080 edXDO oou) o esx&too 
| ?>tfo. ^8,848 StotoCi (29,028^6^) 
'5,00,000 i5.S'.Jb. 



(AWotic Components) 

oDdc6rco 



Ddc 



(Biotic Components) 



(Cedrus deodara), &*P *^<S" (Pinus exelsa), (5J^ 5^ (Picea 
morinda), 5^y(T $ 5" (AW&y pindrow) "S^dooo^^ S^COO&PCJOO. s|5 S^o/r 
Jp^oc&re?^ 2,500 edoKDO '^S to ^^5oo^o$) efi^o^- dfOcSfr 
(ShQrea rpbusta), SFtfo (Termi/ta^ ^S^^o 

2000 ^ood 4000 , Jbtotf O^. .fo/^tfis^co., 3500 



5000 ' 



200 



- ' (Dipterocarpaceae), KS^ (Guttiferae), 

(Moraceae), S3*/^OdSjS) (Magnoliaceae) 13codgcS Sbfcooap'oSb ^O2DO(2>oa^ 
3^co ^aDOOA' &o<tT>Qoo. J)oA5, - e>^^b3, &^30 - 3>DeSg*S To^ol^cS 5000 
$$<&,foo ^e^<5*. 15 ^>c& 20 fb&g '^fi^to efi^tfs'o *^geo <^^ofr 
800 -.. .Sb.tog 0)^0^. e5sr>o^S) , .-(Acapthaceae), fi^OdbS) (Rubiaceae) 
,?<bJOtTQ^o 3053 5^go; 1000, ^bo4 1500 

(palanocarpus), c^stfjS >^dP (Artocarpjus hirsute) 

, 

(Evergreen forests), 



2) 



i, 



, .063, 



2. 

tfs-o 



3. 



. JUS- 
1) ^65 e&i$ot>5ex> 2) 
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6. 3^ wStfi5S (Cave Ecosystem) 

^ So 

(Mammoth Cave) 

^ Swr s> 
(Components) 



A 



. s-S rfS 

son 



1) 6tfjC3-& 2) 



3) 
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2) 

|56c&>Seo (Turbellarians), ssortco (Leeches), I&s^eo (insects), 13oo5gc5 
(invertebrates); tfS^oo (bat), ^^^^ (owl)'3ootff3S'3g>eo f 
(bears), cS^oo (foxes) SodtfgS SS'^&5*eo (Vertebrates) 



3) 



7. iooip ^StfwSS^ (Tundra Ecosystem) 



, '$30x505* o5B^5 ^$ ^cr^oS*^ 6oo|^oo (Tundra biomes) 633000. 



! (Permafrost) 



60-70 
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2) 



(hawk), 



(gulls), 



(larks), 



(Polar bears) 
>, Itos^eo, EPO (goose), 
exrS" (arctic loon) 

(Penguin) 

g>eS (Migratory 



birds), 
3) 



8. 



(Decomposers) 



36^:5 ^osp^ ^O^POCO. 



(Pond Ecosystem) 



(Physico Chemical) iP^tfeT^ 

a) s 



(CO 2 ), 



(O 2 ), ^j^asS' (N), 






(Physical environment) 



1) 



' (Standing State) 



2) 



1) 



(Phyto-planktons or Microphytes) 
) (Macrophytes) 
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(Chlamydomonas), fr>o*]3 (Pandorina), 
% (Eudorina), ^^fj (Vo/vojc), ^c3j/C3cO& (Gleotrichia), 
(Oscillatoria), s^acCfc* (Cosmarium), TdS&a^S (Scenedesmus), 
'{Closterium), <3$ (Anabaena), lbc2cCTj(,gSi (Pediastrum), 
(Microcystis), <^cO>d;S:> (Diatom), ^& (Zygnema), c&&&*$ij (Ulothrix), 
!tf (Spirogyra), &*&&> (Cladophora), **fl*Sd&& (Oedogonium) 



0) . 

tes) 



1) Sfi^ ^DcJ5pg 3jo%co (Floating plants) 

2) b^^ 5j^rr Sa>3Ai5 300^00 (Submerged plants) 

3) 5^5 e>el)^^ "3^^, )d5lD 30cS5p3''3oD^ex> (Rooted but floating plants) 

i) Sa 1 ^ decays a^w 

^oeSr^&P^?^ (Pistia), sw^/T 3^^^ (Eichhornia), A*jcCS> (Wulfia), 
(Spirodella), v&eg (Azolla), &&% (Lemna) iotfS ' ' 

o&> e^^^cs SS 8 ^O&POJO. Sfi'S 



(Hydrate), &C'&)QcSfr (Vallisnaria), d^^^Qc^ (Utricularia), 

&&>3j*tj*$ '(Potomogeton), 



"300^03 (Marginal plants) ' 
(Eleocharis), &&> (Typha), ^P^dd^ (Sagittaria), j*6j&d&* (Marsilea), 
(Trapa), Stetf (Nymphaea), &&& (Nelumbo)'3nCSvox>$ "3oo%o 5to) 



(Jussiaea), 3*e?^cC$> (Colacdsia), &fy&^ (Marsilea), 
(Ipomoea), ^c^S (Herpestes), '&&&'' (P&lygonumj, 3q$3dfr' (Neptunia) 
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2) 



(Biomass and flow of Energy) 



(Biomass) n 

(Oxygen Bomb-Calorimeter) 



5 

1. 250<&> S3seo (Zoo planktons) 

2. -Scx^S (Benthos) 

3. Ibd^&rS" (Periphyton) 

4. 3^5" (Necton) 

5 * 
I. 



(Crustacians) ' 



2. 



(DO**,) aaags ^^^ .(Protozoans)' 

(Rotifers)/ 
' 



^^ 
(Detrivares) 
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4. 



Qdib& 
5. S* 5 %5 

&o#o (Mosquito larva), ^S" aP^iogJSo (Tadpole larva) 



2. 



3. 

&S (game fish) ^5od5 lid S^co, d3o5Oo (snakes), oKex> (storks) "Sxx^ 



c) 

33& tfs*v EJ^l6ci5o5oex), es^'agJ (Aspergillus), 
(Cephalosporium), S$cCTo5i (Pythium), gsf*#<$" (Rhizopus), 
(Fusarium), ^(^S^cO (Saprolegnia), (B4*3o^ (Trichoderma) "SooeSgcS 



9. ^SS^o^eStfcdBScS^ (Ocean (Marine) Ecosystem) 



1) 

2) e3 



3.5% 
0.5% 



(Sodium Chloride) iSb^S A* ^06^06. 
(K) O^ 
a2bJlpStfE3 Sc^ 

^ E) 
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2) 



^ag& (Dianoflagiltates), efcfipto&e (Diatoms), 
^S^Sb, S>ffl3^&, S'^Jb 3aga ^yrro^ (classes) 
(Algae) ^O&POOD. tffijc^ (Ruppia), *%& (Zostem), &S>*3& (Posidonia), 
tftf**c (Halophila), 3$&vS (Enhalus) 

(True marine angiosperms) TSSon* 6o6Joco. ecco$ 2*^tf (Rhizophora), 
(Avicennia), S$5ctf> (Thespesia), >3j^ft<^> (Sonneratia), 5ci (Campa), 
(Aegiceros), >ad3d (Heritem), !&OcC*>S) (Ceriops), 

(Nipa fruiticans) 
(mangrove forests) 5 s C5^o 



2). 

^1^1)^03305^ -' 






2. 

^ (Herring), $> (Shad), Sj^^(Mackerel) 5od> airo&'a^eogS "2> 




6S 



10- J$o>sp $g*5Ses ^SSS> (Estuarine Ecosystem) 
(Eustuary) fi* S 



(tides) \$%r>3 
(River mouths), 3&o|5 Si5^pco (Coastal bays), 

(Tidal marshes), Z3x>(ti&tio (Water behind barrier beaches) 



. 1) 6dj^aabeo 2) 



(Sea grass), 



2) 

(Oyster), <>o( (Crab), ^oSex> (Shrimps), S^jS" S^eo (Sport fish), 



11. &Xtf% ftwj StffS5j (Coral reef Ecosystem) 



(Warm water) 

24C ^&roo/r ^otoo5, SjD ^q^d^orr 40 &>o& 50 



isc 



(Islands) x53toJj, es^C^^re) ^^pcro (Volcanic peaks) 
(Polyps) Seller, s^Sd^Si ^o^li^^o (Lime secreting minute animals) 
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(Protective shell) J>tfj&fcS>o6ro>x 



s^ctoS I 

<0t *" 

(Molluscs), 



12. 



S3 



13. 



(Capsules 



jcfi?o 



(Coral reef) 
(Calcareous algae), todto^aSeo (Bryozoans), 

(Microscopic Protozoans) "aooagS 230^^)0 



(Micro Ecosystem or Microcosm) 



eo 



6o'6POM. 



(Trophic levels) 



(Space Craft as an Ecosystem) 



(Earth) 



^Ao Ecosystem) 



. e 



(Self Sustained Ecosystem) ' 



. o|ex)3ofi 



2) 



3) 



4) 



3. 



(PRODUCTIVITY) 



, es^Stfes tf^o (Production Ecology) o, 



(Management of resources) oDo^ 6 j^Soo^ &o>. 

(Terrestrial Ecosystem), J)& ^^5c9 Sj5g (Aquatic Ecosystem) icrja^c 



(IBP) 



?kp ^^j"6 to (Rate of Production) 



(Biomass) 

' (Standing Crop) e>o&J>&. "Soo^o 
toS^aS* (Turnover 

oS &J($o 3& SS^OiSa^. 

B max - B min 



T = 

Total B 



T = totsS" (Turnovef ) 

B max ss 

B ruin = 

Total B ='3cx>o 



(Types of Productivity) 



1. - 
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2. 326 

3. SSd S)-^oocjcSb 



1. Se^pt? *$a>S Ao^JSS (Gross Primary Productivity) 



(Sdto'Tto^o (Total Photosynthesis) go gJyS ^oAStfea (Carbon assimilation) 
.eo6 " 

(ChVg) 



o 2 fixed/g chlThr) 
2. 3S^ (SP^S ^SCSS (Net Primary Productivity) 



. re*. 
(g6^ Scrgo) 
633 "S 



(ApparentPhotosynthesis)'e5o "3gtf ^oargtfes" (Net Assimilation) 



s3 



' (Net Production) 



"3 gSii^fio eotf ^oCa-tfgSjS 3.3 
3 Sgtf SSiiCPd^ AtftfS (Net Gommunity Productivity) 



eotr;&633 {Seso Kg m" 2 . Unit/ 1 Time 
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(Time)i 



2. KC> 6<aJ^#3 (Secondary Productivity) 

(Consumer's trophic levels) 



fftig 



" (Net Secondary 

o o~ 

Production) wo&&>. -&* 33$ a$&ti& 6dj3 "S^tf ^^}, ' & '^^,0 (^Sd^ 4eSjS' 
(Total Secondary Production) w5 ^CPoo/V 1 S^^o^cr ^^ go^S) (Odum, 1971) 
e^Si^ci^^^^. e^o tf 230^^06* d^oA^Era S^^tfco (assimilation efficiency) 
(-30%), ^ tf| eso^j^o p$o/tetfc3 ^^o (- 70%) 
tfg 230^)^06* &3$ 60 S^cs 6 So 



(Engeimann, 1968). 
^0^^000 a,^ ^c? ^)0u) sio^ 

(Detrivores), M ^dbco- (Decomposers 



tftfS* 






(heterotrophic productivity) 



050^05 (Food production -fundamental aspects) 



1. 3e>g So^ 2. ^oAo^^el Scycpco 3. 
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1. 

; (Standing biomass), 



3 9 



3. 






gm" 2 



* (Yield) 



(production)' 



75 
(Primary Production Process) 



(ATP), 



ATP, NADPH 2 ScpcpoeJ 6 h 33$ #rdfo;S tfco mo gcXbg^cs 3oS, 5 

(assimilation) 144 6* s'bfio jtf#| aacBp?fc5dS>bo 
*- C 6 H 12 O fi + 6ELO + 6O A 

1 

(Productivity of Different Ecosystems) 

i ooo.'3oogj r o 



6 C0 2 + 1 2H 2 



n Stfo), 



Sge5 l^^.aa'g 6e$j&o^> a&ggS" (Whittaker, 1970) 

)^cpSj510xlO fi ] 
149xlO fl km-^.a^goAaj l 36iil0 6 km 2 i 

3285 

698 

(Tropical forests) (*#aog ^^^18.5 x 10 6 

(Temperate forests) (p&3}g 6Jj^ 10.5 x 10 6 ^ 3^0600 ^otoo5. 
(Swamp lands), #.&3oeo (Marsh lands) ^Oj 



^c ^odo^^xP^o 
3.1). 
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I j J 1 4 (24) & exScg)ex 



1 563 (332) 

_J 630 (8) fcoogex> &>e>oix> agjtfio 
HU 1 575 (27) Sofi3o&>5 Z*&fx> 
1 225O (2) XJd^ 

I 2250 (9) S&xSSSg < 
J 27OO (7) 3-atfex) - 

1 

1 31 50 (1 5) 35W33CD 
I 36OO 

I 5850 (1 8) 

" 9000 (20) j 
I 9000 (2) O^S^ 
I 9000 (2) J6& Sooa7>a) 
698 (361 ) &5S rC>2Sx@ex) 

I 3285(1 49) Soo^p 2pD (^e) 

i 
j t 44Q (5 1 O) olx><O 2lPSX) ( ; 



31 

d ^o?>j = S. s*jo6o3m" 2 

*o 10 6 Km 2 
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29% 

133 x 10 12 

er>35"(Lawson, 1984) e>o^^. ^oSdjCPSS ^5c^ ^^oo ^p> 15 x 10 12 6 
49 x 10 12 



1.3% 

5.5% 

(Savanna forests) ^ ^^oc?d5jco "^^o ^G^SSfi* 30% ^^d^^) SpO^nooo. ID 



8.91 . 

fig dcr'^oS 6 S^do-ur^o (Sfig 3.1) 

3.1 
(Total Primary Productivity of Terrestrial Ecosystems of the World) 



So - 10 6 Km 2 % 10 12 

1. .e9<&5)03 

2. ^SbSS 6 

3. x55^tf<~ (chaparral) 
4. 

5. 

6. ^6.df & 



7. 

8. 6^3 

9. 

10. StfSo^o, 

11. &&&, 

12. zxtiti 

13. 3g3a*d& 

14. 3X3:5 



31.3 


21.0 


48.7 


36.6 


2.0 


1.3 


3.0 


23 


2.5 


1.7 


2.0 


1.5 


22.5 


15.1 


39.3 


29.6 


12.5 


8.4 


9.8 


7.3 


9.5 


6.4 


2.1 


1.6 


21.0 


14.1 


3.0 


2.3 


9.0 


6.0 


0.13 


0.1 


15.5 


10.4 


0.0 


0.0 


2.0 


1.3 


0.8 


0.6 


2.0 


1.3 


7.25 


5.5 


1.5 


1.0 


1.5 


1.1 


16.0 


10.7 


15.0 


11.3 


2.0 


1.3 


0.4 


0.3 


149.3 


100.0 


133.0 


100.0 
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(Measurement of Primary Productivity) 



1. 3o& SO&o 3gfi (Harvest Method) 

2. esS^eS" *oe$ 3g& (Oxygen Measurement Method) 

3. s^tfjStfc&^S'^ge (Carbondioxide Method) 

4. eroj^ &>&&&>{& 3g& (Bomb Calorimetry Method) 

5. tfs> &>>)c&> 3g& (Radio Isotope Method) 

6. 3\$ 3g J^S^ Sg<^ (Leaf area index Method) 

7 r >5^o efo5^ ^)gd (Chlorophyll Estimation Method) 

8. i>;^3g& (p H Method) 

9. x>d J6tfSbo SS^^ots 3g& (Disappearance of Raw Materials Method) 

10. So^ Se%?5 e$o3 (Numerical Estimation) 



(Zero) &>o> ^o/r >^c>^ ^0)0 Stf So 



. froo . 

" (Caloric 



Content) 30b 



SiOtScrtf CP&CO : asaopnoQS^a ^odD 50^0 



2.- ^I\S Stotf 

fJ : Q 



^ 

6O 2 f 

I 
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(light and dark bottle) 



(Winkeler's) 
o D o^D. 
(Net Photosynthesis) 



3. 

2 Q_c O 

S 6 (Terrestrial Communities) {5$Zb ^^j^^5^ o^&j^) 



(glass) ^CSoo^o ^)6o^ ;y5 wib'Sfto (aspirator) 






S8cj&>S) w'SS' iSttO^S ^o^ocpD, 0.1 N 



(Hcl) ^, 



(titration)^gfi 



,) &> ' 
(control) e)0^db. 



4. SPOSW 



Pod" s^eSototfj (Oxygen bomb calorimeter) 
. a,g ^&o 3^>%>&0 (pulverised plant material) 

C i^MS Sg 24 &O& 48 tfotoe 3tf3b <Do3<>3 5*3!$) 3xr>;6 (Metal combustion 
crucible) S* 5X> Saj'Sj^j e^oeT^ es2b8j, Sxr^Sj Sf\Ov), 30 esiT'^ciebg (30 Atmo- 
spheres) n'^ tfe vS>j3S 583S" (O 2 ) 



^3. (Gross energy) -&* 2o5 2cr>^o Sdt5ooeS* 
(Leith, 1986). 

W.A' 
V = ------------ 

G 

V = 



G = 



3aJgj r eaA3 (Dry plant material) esSjoS" zFotx, 
ofeorr yrSssSo 3 ^od 5 S. 

bo&'Savgeo (Carbohydrates), ^Asses, Dbfo SeoSeo 
4, 5, 9.2 - 



5. 



(Radio Isotope Method) 



e 8Jj3jo Stffstye^S^dSj gtf^So. - 8>" (radio active isotopic,C" 

(NaH C'- 3 ) co-So^ ^o& ^S-o^ S^OTT- So>0. 
(C') 



-SoS ' JO & Scygo (Carbohydrate) 

gyjo (C 1 *) geis raj Koeoo So^^ s-oa ^^, 

5,d. &o0.saa-a. (Samples) oJS. 6& g.^ rotoS" (Gieger Counter) 

' 
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6. Sitf Z&g &P3S Z&Q 
^ -*? o 

^r>o<jo tfo e^^Kojb &3j 3^0 &,g #00 j^o^Sj (One surface of 



leaf) " . j 00* 






TGA 

TLA = 



LAI = 



(LAI) SOD^S 4.0 



(LAI) 3co3 8.0 
10.0 ^^5^ &o5, ^o^j- 6C ^Sto ^rfo^^t^. esQS 3 



Sj S;3Sbto6"(Planimeter) 3&rr3, 2o<3b ^)ga (Weight Method) c^ 
o (graph) crccr 



7. 



(Optical density) 645 nm, 652,nrn, 663 nm 



(Wave lengths) ofcjoco. ^&^> Tyjl^^^ 6 So^do (Spectro photometer) 
eJb. z^5^ 6og ^"0 ^>O 
80% ef^S" (Acetone) 5* 



mg Chlorophyll a g'' tissue = [12.7 X D.^69 .X D 645 ] x 

V 
mg Chlorophyll b g" 1 tissue = [22.9 X D 64 ^4.68 X D 663 ] x 



1000 xW 

i " v 

mg total Chlorophyll g" 1 tissue = [20.2 X D 645 -8.02 X D 663 ] x 



1000 x W 
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I 

mg total Chlorophyll g" tissue = 



9. 



s 



^es^ca^gS 6 (Laboratory micro ecosy stem) S).lJ*i5bd5S (J&dkgo/? 
ig3 
65g 



(Net gross productivity) > 
(Non living forces) 



10. 

* (Standing 



biomass) S^ 

o (Phytaplankton) iS^p^oS*^ Se^o So3>& S% 
Schorr &, 6<b& gcr> ^^fb6odj (Litre or Cubic meter) So^e^p 



, 2300, 



1. 



2. 



3. 



4. 



(NATURAL SOURCES) 



1. ^)^CbiSdo-L5^o ft^ps^tibeo (Renewable resources / Biotic resources) 

2. 3)&><36o553 ^b^zsS^fibex) (Non-renewable resources / Physical resources) 

3. SpfiySb.feQs^S S^saSS&o) (Unalterable resources) 



eSScro ^>^^o SgS 



(fossil fuels), 



(Conservation and Management) 

1908 SoStfjtfoe^aSs^ 
Con=together; servare=guard vQ 'dote e^<flS" iSptoo^) >J> 'Conservation 1 
. -8* 'Conservation' 



O*T 






1. -Sueo - aotfgo (Soil Conservation) 

2. jtfa - ;Soti S n (Forest Conservation) 

3. 3a-G3 - aotfges (Minerals Conservation) 

4. SS^eMW - aotfgo (Wild life Conservation) 

5. &SG5 - ^otfges (Fisheries Conservation^ , 

6. M>-.Sobgn (Water Conservation) 

7. ^i5o6p (Energy Conservation) 

8. ,ag& &2xv> - "ItotiSp (Slope lands Conservation) 

9. ag rS - Sodga (Grass lands Conservation) 



1. 

(Soil Conservation) 



19,69,40,400 &Stf!ft ^^. &3tf 30 
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57,230,000 t$tftf3)^)3e> 6$a#e> **e*o. 2oA>q> e>o5 70 iKfo So* 13,97,10,400 

50,00,000 



. a*CT>3) 90,00, 
x 11,00,000 tftftf^^^S^croo, <D&eeo tfo 33 crtO <5oex> 

r> ^Se^oc ^^^So/r 47,000,000 
(Southwick - 1976) 
3.3 
1.4 ' 



(Soil erosion) ^e5^)^ro>. 



(0) 
rtfi^gd&o (fi) 

(Sheet erosion) 



0) Q" &c&o (Riil erosion) 



(Gully erosion) 



db. 

r 



^ (erosion) ^oAo^, 
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&>) 



(UNEP) 



3. 
5. 
7. 

1. esSSStfo 



2. 



(Riparian erosion) 



(Chief methods of Conservation of Soil) 



1982^ 



, "So 



' (UNESCO) 



2. 
4. 
6. 
8. 



3. 



4. 



oa. 3^03065 



Ad 



^A "So 



5. 



8. 



/rooo So, SCPO So 



^oo 



Scro So S^oo StfeSo c^^&S totf3)a*o3o, -^ Se5e3ex> 

>>. CO 



2. 
(Forest Conservation) 



4 t 028 
328.8 :b<Dcb&> Tr&. fiSfi 8 22.74% g^^to vo 74.78 



10% 
2% 



61.06 

1.90 aoO(Sfc5"!Jsrtfc 6 336Tetf^)ex> (Coniferous forests) J 59.16 
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! - 61 m'/ha 
1.5% H6<& 6<2rd3;fc (GNP) 



03 



S .(IUCN) 






&&*>& 
(Taungya System) 



3045 

a<Sj5rajoa. eod S-SDOC- efi^co 



> Soo o 0.15 
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2.5 aOdS>F U- Sro^S" etffte>&- (Mangrove 
forests) 



(Silviculture and Horticulture) 

3g<Sso c^cc. gcsiroSgSo 030*. 3<2!t5 es^^^S >oiQS ^gifco 030- 

" 
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3. 
(Minerals and their Conservation) 



flS", 



o. ^0x505*3 
(Zaire) S-S'o^ &^ox>. sj) ^^ ^e^aosC^g ^<5o^^ U.K. 



1,250 

1960 ^oStfo ^65^ 100 OOcSS)S" 

S ^!b^ (ONGC) 
6,000 acii) 
1960 3o3tfo 3tf! CPCP^) 100 



300 ^O^^^CPO: cpA'o^^) 2-^ ScS "3o 

rJ oJ n 

50d5 e^^cilJ , U.S.S.R <5* 95%, ^e$<5 ^^08^6 80%, 

- o ~ 

13%, e^s* ^oc^o^ 6 4%, ^(Ocilr 1 gpo^o6* 1%, <3ro ^"3085^6* 1% 



19%, qaoSao 12%, Sleso 10%, g*ep^"7.1%, cpft 4%, ^e$d ^^eo 5% 
5"^Sc e^5 sjodc35j ^r<3b SOcdo^^db.lS^^ 
(NIOI) ^& ^l^AS.^ (il menite ) ^"SgjfiS" (monazite), 
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5*00 




(Time) 



4.1 



?3tfa 



(Cloud, 1969) 
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(calcarious sands) 



SSS&s; SotfSw vSC5cco (Conservation of mineral resources) 

i-a j 

1969-70 



b. eSof, flS". ^o, on, 
235 ^oeSS^S o^^5 S^^eo ^os* 20 
loud - 1969) ^ ^ 

^eT' &&&o?r 3Sd3aAoOS^a ^<bo 4.1 
-A 



-B 
(Depletion curve of mineral resources) 






(Demographic Quotient = Q) 

Scr' 
(Scrap SL Waste) 88A-&6fl 

(Assesment) 



'Q 1 

"Soogo sp^23^^5fibo ^)occo (Total resources available) 



X 

(Population density) (Per capita consumption) 
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4. 



(Wild life Conservation) 



(bison), 



(Shikar Gaha) 



. -&* titioS* 



15,000 



. "Soo^co 



o, 75,000 



(adaptability) 



1972 
70 



(deers), 



, 41 3>ex>, 22 . 
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. 5), 19736* $3o3 



(IUCN) 'a 3c 
o, 321 fc c6 



160 



(BSI) 



< 

5 SbaS".(TSSC) 050- <Dl^Sw ^SoS 6 (Red data book) 277 
, 1966 ^65*1 ^Ot5^>^^ So3o 236^0^. 2000 
), 88 Z&z&>V3 ^o^^)^c3i>r esoiS^. e>cxo^ 
<D^5dbp gSsDCStSSo g<^. IUCN 
10% 

134 



23-8) 1980 



1. 
2. 



3. Stftfco (floods), 



4. 
5. 

6. 



5g 



OjSs-eoago, 



(drought), 
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rte? 



\$3?>6o 



' "3oei> 

1. iS^StfgjS e5|es (Protection by Law) 

2. tftfcyodSpe? crccr tfge^ (Establishment of Sanctuaries and National Parks) 



i. 

, 33tf 



, 1873. 

2. ytS&&$ t)^)/bo S$^^P iStoo, 1879. 

3. es^S Sg>'c, 230^0^)0 ^6tfgt3 <bo, 1912. 

4. Sorr^"^^ ^^ tftoo, 1932. 

5. -eSo ^< C^tfGP ^o, 1954. 
6. 



1952 aoS^tfofi^Vtftf SSj^cS ^o^Si (Indian board of 

Wild Life) ^orepjdb. 1971 SoSajtfofi* UNESCO sp5 'a>3^- &zr>3&&> \$vs93' (Man 
and biosphere programme == MAB) (Jod ijSSytfSpSfi* ^o^j S^^cajo ^otfgta 
'lo^fab, 
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. 1973 5 SoStfySoS* UNESCO 3*6 MAB 5*tfd&fcro io<3 So^So 40 
s&jeo 3oe2<gooo. ytf 
7 

i. 

2. 

3. 

4. 

5. A^tf^Slfe* 

6. 

7. 

e^a^^ ^^o^orr 5 es^g xS 6 ^ e33tfea 623^0^, zs*6<jSbSdDj r eo 
1988 ^65 ^e5&) ^6^3^06* 205 s^&di) 33g3oy< lodges 1o(pco, 55 
(National Parks), 32 ^oi5^ ^S^o (Protected areas) ^oi3 ^^^^c^ es&joD 3.40 
Cir^c^oeS 6 ^Ot^eo^ox). eso^Sf cr^oS* ^jflStfS) 29 
(Wild Life sanctuaries) I3o*o^cgcxo. 



(Andhra Pradesh) : 

1. PS*O S5Sg^c% Sotfgw'lo^O (Pakhal WUd Life Sanctuary) 

aS ^5o^e^ 23ep^ ^e;o^&oa. 63 ^go 54,400 ^^^ 636 s $8 (Tiger), 

I CO CO oj -^Vd <" t^ 

(Panther), ^^5oA (Hyaena), ^5% (Fox), estfl&S (Jungle cat), Sgpeo 



2. ^T^^o SSg|&ci ^o^ "^0(^0 (Pocharam WUd Life Sanctuary) 

^5 ^<3? ^ep^ 13oro^aDSoa. &3 S|jgo 2,950 
(Horned game), ) ^)>co (aquatic birds), d^aSbS" (spot bill) 



3. S^o^db ^)5 So^C3 "loiCSo (Kolameru Bird Sanctuary) 

28.7 t5..!b. 
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4. 3(ftj eo& (SiiS^S^C (Nehru Zoological Park) 

soft. 636* 3)0, QCfc$3)O f 



5. ST>SSSc5 ^o^gw o^o (Kawal Wild Life Sanctuary) 

epS 6 6ofl. &S ^)^o 89,096 
tfe; ESO^O^CO, ^od"^^ 

6. *Cfc Stf& (Koileru Pelicanary) 



67,340 tfrfCfc&TPSPtib. fiS^^Ss ^ oj^^oAer), S)d5g>co e^ 
IL ^Obc^^^ (ci^^ (Arunachal Pradesh) : 



1. S5o25$P SS^[&*c5 Sotfgts lfo(J$o (Namidapha Wild Life Sanctuary) 

3Sodp S^^d ^bo^gn "lo^o 8tf5 (Tirap) ^c^S 6 ^o^wjw&oa. 63 
807.82 vSdb^j 5.2b. ^o^oo5. &3<5* ^jfi, OCbe^)), 2bo& ^)dDe$ (Snow leopard), 



(Clouded leopard) >&fo, ^rdcso, sjop^o, ^o^) !p^T>oct53 ^oo^^o (Himalayan 



black bear), ^oospdb ^d^j^ (Malabar squirrel), ^^ ac 



III. ^^}o (Assam) : 

1. ^sJtfoft 8^^c2b 2So (Kaziranga National Park) : 

^^^oA sr&c&^o s-83C5oA dep^ 6 ^) ^^^6"^ ^o^ojaDdoiS. 63 2"ego 
430 5.S.So. ^^^o^o (One horned rhinoceros), 3&{d, ax>C5c$&<S 2rd&o (Swamp 
deer), i^b?b, $), &;)>, e$3o (wild bear), otfi)eoS (Python), fa&SoX 
(Pelican), ^a^S" (Florican) 3od 5fi5 Sg)co -^ ^^oS 6 Sotf^OxSeadSj&a^ojj. 

2. SJ*SS SSg^cS So^gcs "loi^So (Manas Wild Life Sanctuary) : 

sj6 s'^dpS <* 6ofi. 63 "S^o^o 580 . S.!b. 636^ 3^ ^odbex> (Pigmy 
hog), /^gS" e^o^^" (golden langur^eSg C5^o 3><x> ^^cSr>3j ^PO(^o^>^ax), 

3. ^^cSi-^S SSSg^ei ^otfg"io^o (Sonai-Rupa Wild Life Sanctuary): 

3<3 ^pc ^i)Ccr^ ^e^6*S 3oop&3- 63 3^go 195 x3: S.So. 636^ 
^06 (Wild boar), es^D 23(p r spd^yy^o, ^r6^o, a&d^)0, e5<^3Sb^> (Wild dog), 
(Sloth bear), 



IV. S6 (Bihar) : 



1. &>&Q&* s**6c& Sotfge* io^o (Hazaribagh National Sanctuary) : 



184 tS.S.Sb. Soo 



. "g ^ (hyaena), 
&S" (barking deer), Jb5ndSi (neelghai), BS SbS^co (rhesus), 



2. Sd ^d^SSc (Betla National Park) : 

' (palamau) z3e<5* 6ofi. 63 

>dSi)0, )#<" (Chital), ^>6" (gaur), Sroer^ (sambar), 
(langur), ^S (rhesus) 3*>tff33 esoeb^OD w^dSp^j 

3. K3* ^otfn io'^o (Ganauli Sanctuary) : 

3& 132 CS.S.So. JrooS* StocSi> (Bettiah) 



V. fS^ (Goa) : 

1. 3J>55 SSj^cS Sotfgtt ^0^0 (MoUen WUd Life Sanctuary) : 

240 x5..So. ^^oeS 6 Sorc^eD&oa. &3S* OC&^ 

, roiSOeoS (Python), aAtfjo (King Cobra), 
(Porcupine), 5*05 



2. S^SP SS^eS ^otfwo(6o (Cotgoa Wild Life Sanctuary) : 

ojft &rcr K 6 ^ z5ep6*S 105 xS.S.So. ^egoa* "Sojd 

tfCfeT'Od&oS* ^^J 230&^);^ SO^C* ^0(1)5* 6^0^. 

VI. tossCP^ (Gujarat) : 

1. 2\ SP&C&50& (Gir National Park): 

(Junagarh) derS* 140.40 






(Indian Lion), O&i^)C, J)3oA f vX>oG>. "aw^C (Crocodile), 
(Chital), S)/rd5j (Neelgai), ipJ>o (Chawsinga), Oo5*tf (Chinkara), 
AS" (Langur) Sofi e$S eaodb^jea t^jft&o 
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2. R^SSS^ci Sotfgtt'io^o (Gir Wild Life Sanctuary) 

^a 1412.13 r5,.! 



3. 3SPO&" snlic&S^&k (Velander National Park ) : 

-&* 33o ar556" (Bhavnagar) sS^S* oa. &3 Sebtfo 17.83 t5..Sb. 
83o^e^) (Black buck), ^5o SboSto), 5*3 ex> (Wolf)^o65 

4. 

(Wild Ass Sanctuary in Little Rann of Kutch) : 

.^^o 4840.83 
(Wild ass), gcX5tf/v>dtf, S5?r<S, ^3co, ^)o^^ (Chinkara) 



5. ^ SxS S| SoCJgw 0(C5o (Nal Sarovar Bird Sanctuary) 

-^a S Sotfgrc "loi^So (jdjSoi) S)o 5*^)0 115 tf.SJlb. ^o 



VII. S^CP (Haryana) : 



1. Soep^p fttffc^ - S^ Sotf|p "oi^o (Sultanpur Lake Bird Sanctuary) : 

. 63 So 28.87 cS.S.Sb. 



(migratory birds) Sotfges 
VIII. I^S^^^ l^l" (Himachal Pradesh) : 



1. 1bCi3-(b-J3^ Sotfges "o|45o (Sechu-tun-Nallah Sanctuary) : 






414.40 x5,.!b S|joe5* ^oap (Chamba) 



(musk deer), sjJSi5 C5o^b IP^POCXJO S^OPS^CO (Himalayan brown bear), 



) (Himalayan black bear), ^o&^S^ (Snow fox), ^tfo^ 23 ^ (Martin), 
(Weasel), ^oC5o 6 d (Snow cock), t5 tfS, /\ tf^"(gorai) ) "^5 (serow), soSf^j 
(ibex), ^^POcdo^er^S" (Himalayan Tahr), S^^"(Weasal),'3J ^^"(monal), \trff Sr>$ 
(tragopan), 6 f^5. (Koklash), s^d^"(Kaliz) S^dg^ aso^b^co ^O 

2. rpSj^^-ibdi?' SO 3otfes "lo^oJGamgul-SiyaBehli Sanctuary) : 



" 63 :&tfo 900.75 a.S.So. 
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3. &>j\ ^o^gw "eiiSo (Kugti Sanctuary) : 
63 Stfo 11828. 



4. dtforPdS Sotfgrs "lo($o (Daranghati Sanctuary) : 

63 Srbtfo 16,740 "^sg&. 3& <cr)S~(Kmnaiir) 22ep5* ^ 
230^0^0^ ^^005. 
o^gr^'lo^o (Nargu and Winch Camo Sanctuary): 

27,837 " 

' 



6. JTSod) ^P?tSo^Sc^ lo(2So (GobindSagar Sanctuary) : 
(Dilaspur) sSej;^ 10,034 



IX. ssSSoJ 13 -^ (Jamoiii & Kashmir) : 



1. CSOrtSo SSgi&c% So^gw o^o (Dachigam Wild Life Sanctuary) 

55 tf.S.Sb. s 

2) " 

tfoto 



X. SCPdi^ (Karnataka) : 



1. gosj&'^pS" sl^^c^S 13 ^ (Bandipur National Park) : 

874.20 v5..!b&db. 35 ^^J-db ^e 

c*3 ^ Q C 

)0, ^^Q^^o Seap^o (Sloth bear), 
(gaur), d02oS" (SambarJ^os ei)S^ ^)e tfCh32D<&e&^oco. 

2. 57KSsS^5" sS^IJd^SP^^ (Nagarhole National Park) : 

63 Ttewo 571.5 cS.S.So^. ^fi &r>S" (Coorg) 






3. tfofiSS&P 3| 3otf ^0[C5o (Ranganthitto Bird Sanctuary) : 

26.70 {5.5.Sb. ^a &PC? 33^cp& 23e<5*3 ^o^eo&oa. 
(Crocodile), zS2>5Q& (Open bill), ^SD^S (White ibis), 

egret), ctf6" (darter),. S'croto (Cormorants), a;5B5j (river tern), ^S'S^" (Spoon 
bill) 



10a 



XL ti* (Kerala) : 



1. "SsSdSp" JSS^iA Sotfgw f O^o (Periyar Wild Life Sanctuary) : 

6S Sibgo 777 tf .5.I 

ftke^do oo, e3 Sbg^. EPd^o^" i5 e^S Soft, S)rrc5 (neelgai), 
(Sambar) 



(Wynad Wild Life Sanctuary) : 

344 3.lbfct. Ibec33a5" SS^rt 



3. 3ciSDgS" S3^|pd Sotfgw ^0(So (Neyyar Wild Life Sanctuary) 

.6S 128 v5.S.S 






XII. &#^c (Madhya Pradesh) : 

1. S3* *&c&23o (Kanha National Park) : 

GJ* 

6S^ogo 446.6 x5..Sb^&. 63<5*3A a&S)C f ^^>^^b (deer of hard ground), 
^oep3b (black duck), 7r~(gaur), SrcoS (swamp)*^^^ sso^b^jco Sotf^otf ed^&^ 

2. *32^)S ^Sd^^Sc (Shivpuri National Park): 

6S S^go 155.55 {3.S.S 
xJ^oK (chawsingha) "3ooC50^ 

3. PO$2K& &c&23o (Bandhavgarh National Park) : 

o 267.75 3..So. 6S 

(chinkara) 



XIII. ^3*0 (Maharashtra) : 



1. {PG* s^c&SSo (Tadoda National Park) : 



^go 116.5 

2. 5PS-S33|&*tS iSotfgr&'oO (Dhakna-Kolkaz Wild Life Sanctuar 

381.5 C5..!b&>tf3. 



3. d^S^ SS^ri 3otfH "lo^o (Yawal Wild Life Sanctuary) : 

63 3|go 177.5 t5..5o<b&. 636* e>3>0, afia&fy- *!> >eog (bonnet macaw), 
3|, (mag pie), ej*ortS" (langur), 



4. 



llo^o (Karnala Bird Sanctuary) : 

2*o<jo 4.48 t$..!btoefc. 636* ^dbCSbS*^ Xb (mag pie), 
(pelican), t>oAjSeo (penguin), I5^o^ s* (gall), x^^ 
(falcon), cS 6 ^ 6 (dodo), *o (cuckoo), &toe 3 (cassowary), 



XIV. 
1. J 

XV. 
1. J3 



XVII. 
1. 



(ostrich), 
(grouse), 5ft 
| (canard), 



(Manipur) : 



(Keibul Wild Life Sanctuary) : 

o 25 x5..Sb. 63S 6 8XT&^tfo?^ S& (Brown-antereddeer), 



(Meghalaya) : 

ttotfgw "iojiSo (Balpakram Wild Life Sanctuary) : 

221 i3.5.2b. 
2s6Aofi>. 



(Mizoram) : 

"lo^o (Dampa Wild Life Sanctuary) : 



XVI. 

1. tfoS* 

63 35j6o 180 &5.Jb. 636 s 3)0, 



(Nagaland) : 

otfgn "lo^o (Intangki Wild Life Sanctuary) : 
63 30 202.02 {S.5.!b. 636* 3)0. O&^O, SjEa^OCfctf (clouded leopard), 



XVIII. a-S^^ (Orissa) : 

cJ 

1. ?^oi^^ ss*c>33o (Simplipal National Park) : 

, 3)0, OCJbd3)O f 
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2. speX6o3 JSSg^ei Sotfgtt 0(^0 (Khalasuni WOd Life Sanctuary) 

63 3tfo 115 *..&. 



XIX. ss (Punjab) : 

1. fi*3*S" SSSg^ei ^otfgw lo(& (Abohar Wild Life Sanctuary) 



63 S&tfo 228 A!b&&. ^e5d (black buck), 

* 



XX. 0*$ (Rajasthan) : 

O 

1. tf$5os5*5' - 13^)0 tf^tf |^c^4?S (Rathambore Tiger Project) : 



392 t3.S.Sb. 6^^ 15 



2. Se2(^ SS^rf SotfgttOifSo (Sariska Wild Life Sanctuary) 

63 Sfc^5o 195 ^.2. 



3. $^J5 3|l ^o^gt^ O^o (Ghana Bird Sanctuary) : 

29 CS.5.Sb. 535 s 3o3 a)^^ 8 ^^ cya ^) 300 



XXL !slo (Sikkim) : 



1, S^oCi ssoK sS^Sd^^P^bL (Kanchan Junga National Park) : 

800 ^5.S.Sb. 63^ Sa^e ^r8c30 (Musk deer), 

(Tibetan Wolf), >o{i> ^fibe5^)3 (Snow leopard) 3oo<3f33 



XXII. ^^04?^^ (Tamilnadu) : 



1. SSxi^SoS SSJS^ei SoSJgc^ "o^o (Mudumalai Wild Life Sanctuary) 

63 3o 321 3.. 
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2. CFo^ofi d3 ^?0 So^gf^'o^o (Vedanthangal Water bird Sanctuary): 



30 T3..!. 

<*- 2) CO 



3. $i>P)&>3 SS^^el So^gc^ "lo|So (Annamalai Wild Life Sanctuary) : 
63 SoDo 958 3.. 



4. Jfo(CKk ^PSS^o ^^. (Madras Snake Park): 

63 2*-o<jo 3,7 ^.g.Sb^dD. 63S 6 ^^^jo (King Cobra), PoiSOaoS (Python), 
(Chameleon), " 



XXIII. &^tf(a (Uttar Pradesh) : 



1. 53} 8S' B c& SP^ (Corbett National Park) : 

. 636 s ^a, 

, (&ij (gazelle), ^ggS 6 S (gibbon), A&j3o&>oo (guinea 

pig), ^ooA^) (mongoose), ^oo^ ^06 (porcupine), L^^o^co, toofc^g^ (jackal), 
(crocodile), ^Ci)^^), cy^oo (tortoise), ^^ar^oco, s^^oco, 6 oco, !D 

D, 63 3o 525 i$.fi.S 



2. S5aC3 fir6dSbPZSb (Dudwa National Park) : 



7 



63 3o 500 ^ASoktfo, 636* 5)0, 



XXIV. 6&SoZP^" (West Bengal) : 



"J. ^O^gJ' %QQ OssJSoj (Sunderbars Tiger reserve) 

2585 ^.. 



2. ss^S 15 ^ SS^^e^ ^o^gc^ "^0^0 (Jaldapara Wild Life Sanctuary) 



115.5 ^.S.^ 



3, IboCS SSj^cS Sotfgw Q(tio (Senchal Wild Life Sanctuary) : 

63 3tfo 38.88 ^.S.Sbto^. ^otfo^b Jp^ocSb ^opgo,"^ (serow), 
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5. 
(Fisheries Conservation) 



20% es3tfS>a*C2o *tf#S> S&ayrjoox (Jteorf es^S ^o^r& 30% 
40% 2tf& *&& SottO^S Sftag So>^o *& 

(Pisciculture), 



16 35* Sbtog 

15 
31 



19763 3o3#)tfo<5* 13,52,855 <b^oo^3 1977 3 SoStfyJoC* & 12.59,782 

ICAR ^ra e^C^S* dOoG. ytf^S^ 6tf (^ocrwfi* 
(Oil sardine), ^og^bS 3.5% (anchovies), EPoS ^f 6% (Bombay 
14% (Prawns), lwR& 0.5% (Sheflfish), &Of5% (Dolphin), 2K& 
(flying fish), Isg 2ao^^ 5^ Oamprey), fr^ S^ (sword fish) 



, $>& (Crab), 
el),v)^j5*di>j (shrimp),3e (Thorn back), xSotf^J'ifcxfo (White fish), 5*3^53 (Murrel) 



, s^<5A34% v 

6.65,000 toSSeo 2p^5So iS^rooD aCAR-1977). 

S^3^ 5 6 S f S> iPfi AC'S 

(Whale) 
ot 632 



tf 3b ^S (J^J5 3>e (breeding) 
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fesfci^O. 



6. 



(glacier), 
^5oo 0.052% 
37 ? 000 



(BOD) 



2. 
3. 
4. 

5. 






(Kalinine & Bykov, 1969) 
SooSS L46xl0 9 5o^ 

93% &o^3) S&, 4.1% pC83OO f 2.0% 
(Ice berges, i 



10,000 



2000 



a 18,700 

(freshwater) i&^S 



", Soo*, s*3>&, 






-;:\&f) ^- ^g^-fc^ 'r,:^ ^,;:;e^; 



o 

, ;Sx>Cb ^o^ ^S^ 0-23 ^oCS^ex) (fossil 



50% ^ 

8id * .-' . 

^" CS 



^ 0$00 (Advisory board 



e sourc 



1. gftf^ (Solar energy) -^vv?.".i^> .' 

2. 23o3&cv5-\ (Hydro electric power) 

^ 'i^" 1 ^ * 7 

3. ^^^..5fea|)^,^(^ ^. :/rD tf ,, ; v. d . - 3 

4. ^d5^^| (Wind power) ;:;:k^c:^^.- *^& ,^ ^^ 

5. J2>Ao^ 6^ (Geo-thermat^efi^gy) -;:^^M^^ ,c^(cfeb{X M'& 

^ ^a^.i 






Ay^A^^'v-'^"'!^"' '..TJblq liurHioi-j lijti t 'i.;^. ! V*T\r a W r Z ifQ-xCJU r.c;-~-cwe &Q]^o-, 
^5^S, R-wo-S, SPCTC^ Sod5 cw2ce l <5 is ao49 32CfV^o6 6 ^WSdraaoUi 

c'S^>^^As-AU.i<v'xfe ^I^'^LTC ^2-^ ?!?L^. ^S^P .' D : te /;* c 
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2, 



(Hydro electric power) 



55 

2so 
10169.5 M.W. 



40% as 
(KW) 



230 



50 



70 



(Hydro electric power stations) ^000. 



3. 



(Tidal energy) : 



4, 5 



(Tidal electrical plan 



5. ^ (Gulf of Kutch), 



4. 



(Sunderbans) 



(Wind power) 



(Cambay) 

9,000 MW 



. tj^o 



(Wind mills) 



650^ 1^ 



(NASA) ;y>Cb 100 KW 
o rr<D 



9000 MW 

5^ Isa. 



2 MW 



14,000 
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24 



7 .o. &&ftp& ^Sb^^ 12 ^>^ dan 2,000 
tf OM&> 36 S.5o. 6<& ^So^^) 107 3b& ^6A 26,850 



KW, ^S 6 1.1 MW, ^^o^^S 8 550 KW, ^^b^^e^S 550 KW, 
550 KW adbJV| ^tfj^ao^^oa. 5ro^cr i &)^^ SSSS&o eOS^g ^o 

20,000 



5. ^P^s &&, (Geothermal energy) : 

)^^ 

(Hotsprings) ^So^'Sco^^^od. 



btr 2 ogo 0^0 xS^udb C3 &oa. ^ ^oS 1990 
2 



1977) 



(Parbati Valley), 
^B (Puga 



Geo-thcrmal Asessment project 



6. iS3 Sjo^^co - cBjng5 (Biofuels, Biogas energy) : 

^Od5^o esfi^S. 3^%o^ ^OxSfio ^S ^^^ - *1 SjSd-c&o^ (Energy 
farming) 



* 



TBiogas) 



^^i&lF^ 

^d^x ^^^^^-^ ; ^ - 

^ 'I 




*^ ^<^i^&<t^ ^&4 

^ <y _ y 

1 ' 



^^^^ SSWS 






g- ,-c ^s -^ , -, ,-' .- ," .* 

'^ 



^ 

''' 



B<3SrS"(PWR) 




: i nq wi^w^^ p^ c; 'fesr $&"" 

,^ (JO eJ , g) _ 9 . i_ , ^ ^) ,, i -JJ ; ( , - 

fKftjffi^aA^gffifl^ 

^v''~ 3 '</-xAl"^.tV 4 b"\ ^^''^^^^^^^'2Sl^&^A^o^S^'66 1 ^'''"" ^" * ^ '*" 



(BARC) : 



v M~ ^*^ywow* w sww A .twwww ^o^-ijx\^^ ; , ,, g 

" i V2"f3il^ ^SlJJOiSJ rfEiSI/toMl } &/^*l^"tj& **& " CX3 " "vi Q *' ^* wS .O 

-&fl lo^do^ 6 CT-o ^) 350 tfs-o Soesc^Qi^^c^CPcx) &^^J^D)^OJO. 6? ^"ex)?b 
'/Si^aa ^'.oc^-fi^vc; r ^c^^b SJB o^i5ocr c^.,^cc^ SSj-eCt.^ CJJ^^OF 
acm^sooo^co}. is **--* u -'' _ ^ 

eo oc 



*~ ' 1 ^\i o^\.Jtx/\ j . ^w-xlvLJ^i ^. ^i.LyTrC | j \ iNI /\ 4_ i LJ JKJ^I JLJ\(ljr\. "[ 

^1 ^^ I^^^/^^O^X^^J^^N" ^>^r C^rJ\^XNoCS ^TB*<W&ii^ A'^4wi.^>^ S^A^ J-TTVN F-PT, I'l'lQ 



BWR 



, .- 
fi* "QodlD 



. 
. 82 

o^ 



^fjSlfe: 111 

8, 



(Slope ; laMs : ConservatIoii)" 



(1,15,150 

(90,106 " 



36,000 ^02, ^eb e5So 7,500 <bex>, Os6S"sc5 1,2000 



(NCEP) 






C5Q]oO ^^^ ^6^^ &rcre>&> 



9. SS^^g ^^oooo - 

(Grass land Maeagement) 



40% 



tres 



112 



. 1969-70 
11,56,817 3osp& <rrr> .eS 1980-81 SoSeStfo 3tf&> 9*23,648 






(White revolution) 3o3r>go/t* 

^6"&c3i) 3j 23>^oo, S^irr^ aa^tfap I6o^, &<&) (Indian Grass lands and 
Fodder Research Institute, Jhansi) 



ntral Arid Zone Research Institute, Jodhpur) 



GQU (Methods of Grass land Management) 



2. 
3. 

4. A ^ra 3Sje5#& SSjaeSb 5o^c^ (^^ SdSbfio. 
5. 



5. 



(POLLUTION) 



' (Biosphere) e>o6Jdb. J&P 36&oo &>od 10 S.Sb. 
10.67 S.Sb. S 6 ^ tfo 3&jol53) SaS 6 , 7 .Jb. 



(Adaptability) & tSp^ooo. 



(U.S. Fish and 

Wild life service) a-tfb 835^^5 ^5* 3oS3 ^g)^ ^^C5o cyc^^) 100 
^-'':co, 300 SSgl^cS ^^>co (JSPdSStf ^81^0^^ 

ds^^c^S" sST sg8ja5 ^5 ^^5" ooS 1 a&tf5" earajS (iucN) 3*6 

(Red data book) * |c5crco, Sg>eo SOib C3cr^ 600 ^^>OD (J2rtfgtf 

t>5^&oa. 1985 ^3 I5o5^)tfo6* ^S'^SacSSy (Gran Canaria) 

(Botanical gardens) & fo8oS SCSroOS 4 6*^0 *o ^^^^55* crcr^ 15,000 



40,000 

213 #^go S5o^oo S5^ ^o0^^c^3 C?n li^S*-gsS (Dr. Peter Raven, Director of 
the Missouri Botanical Garden, St. Louis Missouri) fi^go 
(BSD ^& Z-acJfflrXggjS 20 3^%o -erD^ 

. g*lf5s0'&&(Aconis calamus)* 



ffifofi&oc- 
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(Diplomers hir$ut), 
(Diascorea deltoidea), 
(Copitis teeta), 3 



(Quaphiopedilum drumi), 



(Pancifilorum 



(Solvents), 



(fuels), 



(Radioactive wastes) 
S-6^a 

. sjotf^reo, 



(Pollutants) 



1. 



(Plasticizers),(fy3reo 
(paints), S|C$6 C5o^>co (dyes), 






(Gaseous Pollutants) : 

(No,), SerjfecSSy^ (So 2 ), i 
(Co) ^.8d5x 6S" (Cl), ^3o^ (Br), 



2. 



3. 



(Fluoride Compounds) : J"Sy\ 



(Radio activity) 
Stfttt 
e5d5o. 



(H 2 S), 



(I) 



(Metals) : 



(Ca), dfitfSo (Hg), fe^o (Pb), ^^)^o (Fe), 



(Zn), 
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4. 



5. tf}3 Solg. ^co^S^w (Complex Organic Pollutants) : 
e$1b<55f e3&>o, -&*#" ^xxSofoSS. 

CO 

6. $SdS*-llbg^" fc$IjSo& (Photo-chemical Oxidants) : 
^Ij5<&>ex>, ^crlj SoBC^|j3<boex>, e5Ji2j. Soo, 3$& 

7. StfttQpeSacPw (Radioactive wastes) : cft>o33c&)S> 



8. ^dSScPCgw (Solid wastes) : 

9. ^^JS ^C^CPOO (Carbon wastes) : SDJb', i 6 ^, ^r& (tar), 

10. ^^g SP'oiftS'ex) (Physical Pollutants) : 

(Types of Pollution) 



1. spd^ S^w&go (Air Pollution) 

2. Sd3 S^cwftgo (Water Pollution) 

3. k ^^^oCPa ^go^o (Solid waste Pollution) 

o (Radio active Pollution) 

5. $jd ^co^o (Nois^fSound Pollution) 



6* 2So^l^ b^^ 9 ^o$.3o S^CS crtfrd T'oo^ (^s^^ (Environmental Pollution 
and its impact on man and society) 



(Air Pollution) 

' (Atmosphere 



1000 5.So. 



1000 S.2b. 



- 78.084%, 
^) - 0.0314%, 



0.00005%, :bfl);5 9 



1. 

2. 
3. 
4. 
5. 
6. 



e; (Heavenly bodies) 



17 

20.9476%, 
- 0,0002%, 



- 0.934%, 



1. 



(Troposphere) 
(Stratosphere) 
(Mesosphere) 

(Thermosphere) 
(Ionosphere) 
(Exosphere) 

(Troposphere): 

12 S.S 



75% 
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2. CStfwo (Stratosphere): 

o5 12 iSo. O)&D &o tfosS CT>CT>^ 45 .So. 



35 S.So. 
(O 



99% ^e^^^CSO -^ 35 .Sk, 

35 iSo. 



3. b^S^c^o (Mesosphere) : 

45 



0^0 
4. ?5*Stfwo (Thermosphere) : 



80 S.Sb. &>o& 400 S.Sb. 
S"<^dr^ 565^^)6 3ofi2> ^o-cgoj 53^). 
cDel>&> ^cco^ "6 6d ^OOA^ ^dbtotfe 



5. ascCbS^^O (Ionosphere) : 

100 lib. &>o) 500 S.2b. o^eSj 3tf2o Ao ^ 
aprr esdfc&gtfsrs Soa 
" e>o6jdb. -^ 



6. iS^wo (Exosphere) : 

400 .Sb. oD^od ^O?3j c^CT 5 ^) 1000 



(The Sources of Air Pollution) 

"l^oo 



^60^) 



1. ^tf)25 Sj<?afe (Carbon Compounds) 

2. 3<^ ^^03*00 (Sulphur Compounds) 



118 



3. 

4. L*S (Ozone) 

5. 

6. 

7. 

8. 2*o& 

9. 

10. 



(Nitrogen Oxides) 



(Fluoride compounds) 
(Hydrocarbons) 

(Metals) 

(Photo Chemical Products) 



(Toxic substances) 

(Participate matter) 



1. StfjS 



(Carbon Compounds) 



time scale) 



(Carbondioxide) : 

^ Xbo^e^cro i|eS 
40,000 ^^c 
^^5 

1,00,000 






50 



500ppm 



(global 



18xl0 1 



100 



l^do. 



Stfcaas^c 
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house effect) 



6^0. eft) ^OS 



^o' (GreeE 



aciers), 



200 



JOS*? (Bankok),35 (Venice) 3o& ^o^) 3 



(Stephen keches, Yugoslavian Marine biologist and Head of the United Nations 
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environment programmes centre on ocean and coastal areas) escoo^ jS"5>5"2lf) o&>^ 30 



1.5 !k<bC> &>od 3.5 



esoto^cb. 19875 s l^g&S StfjSroOS 3 

(Public out reach) fo8o);3 3o&> c^s^o ^^p^^o^ ^SiQ (K 6 S^Si ipog^oS, ^dg" 
sSb^w^^CpS^odS"e90<^3SS^o^3tf^^acS3^ ^3j i^Q^^ooip (Mrs. Gro 
Brundt land, Chairman, World commission on Environment and development and Prime 
minister of Norwey ) 



.N. Plass) 

. 1885 >o& 1940 ^5^^b 
1940 ^>od 1960 3tf&> 0.2F 

d ^oG, < 3x)o Sod 134 iog ^00^1982 StfSb ^C^ 
^Steo 1980, 1981, 1982 ^xrd: ^o^e^oo s-ejoS^- 

. vodot -g-a ^xr>(^) ^O^^CPO^ esdgSS &g SoSdjoe (Warmest years) 
(European meetings) ^ex>^cb 5|ex> ^r^dDe^ 2050 
1.5C ^od 4.5C 



(Carbonmonoxide) : 

" (Co) ^c35oo$) s.^63. 80% 



U.S.AS^S ^iS^S^dSoo^ro o^cr C^CP^) 66 

S^oS. ^ "S^^o 5"C^S3p^S" ^dfo^S* 91% 
. 19716* ej5 bozS^ (Los Angeles) Srttfofi* ^S^w 8960 



(Kerosene stoves) ^OSboeo (Furnances), ^I 
(Open fires), e>3 ^aotoco (Forest fires), 25^ ?^^oo ^ot>co (burning coal mines), 
SCPWCPCO (factories), #5wra T e (power houses), eso^cT^ 3oo&aD Ao cobol^rco (in- 
ternal combustion engines) " 
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(Hemoglobin) 3 



10 8 



lag Ijg ^o^^^cro^ 6 s^tfjSay^S" ^csio^) T^^eS 5 ppm ^od 50 ppm 



100 ppm 

12 otD ^o5. 5pcii)0o 6 
0.1 



1000 ppm n 



3, 4 ^o<bo^ XS&3&0 83do^^o^. 200 ppm 

05*3 



(Carboxyhemoglobin) /v* 
Co + Hb - ^ CoHb 



. ^ SjBaS'5 fi to& 



ppm-efi ^C5orr 5000 e^^o ^o^) 8000 

& 25 ppm /rtfd Ke; 
. 4 



^^Idto- (Cerebralanoxiajbtfj&^a&Q^eS, 



UNEP 3&> 8 - sr< 50 



5% 1% 
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(Coronary Artery disease) 
(Mycocardial metabolism) C5o^j^p^^)2 ^Dtf^)Po 



(California Department of Public health) 
SAotos^oo 



8% 

10% s^.cr^lb'^p^a^ Ao c^^d ^ >c&oeo (Cigarette smokers) 

~ EJ23 n ^- 



tfo oD^^c^o^ (percent volume of red 
blood cells) bSfcfi^aS" (hematocrit) 



80% feia^o sS; 75% g 6 ^ <>eo, 25% 



C7n c^o. S'og (Dr. M. Sandier, Neurologist) - 

(Pyridine) S tf^cfo^ ^C3^o ^d^o^^^^S ^a^S^bS" ^rcfii (Parkinson's disease) 



(Mrs. 
) >f^) ^^C5o^ Q^^oo^ 3V&e5j 3:>3&o6* 333?: 19523 SoS&j 

553 > " 



1000 ppm 
10,000 ppm " 



2. ^^ ^<?^co (Sulphur Compounds) 



(CoS), s*tf)S ^^S" (CS 2 )/S33^^^(f [(CH 3 ) 2 S], 
(SoJ, ScJjfco (So 4 2 -) 
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(Sulphur dioxide) : 



(Mucus) l^b^^oa. 1 ppm 



75% 

25% XbojS"^dr^ ^dt5x) 
. U.S.A. 6* 1970 SoS^tfoS 6 37 
( 1990 zr&& sjS 95 ^b)di>S" 
6.76 So)c&^<boo s*n* qG 2000 ^d 13,19 
1981). 

So 



80% 

(H 2 So 3 ) TT ^Q ^OA* ^O3^6f ^SDO (H 2 So 4 ) 



203& 

o ci5o^) Sot^o^ (Necrotic lesion) bc) 
5 ppm ' 






. 1910, 1911 ^oS^cpoS^esS^od (Anaconda), ^oo&p^r (Montana) 
(Trail), (S<s5S ^oofidir (British Columbia) 3o65 S^oS* ^ 
(Smelters) OT^^ . sj^^ ^^ (Brick Kelns) O^OSk ^coSd^S 

I) (Rao &Le) 



(Blank, 1966) 
(indicator) 
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(Lime stone) 5 s 



(Hydrogen Sulphie) : 



(Sulphur Springs 

60 ^od 80 JbfldfcS" 
30 ^>)c5i)"^^o ^O'^o ^^es^^S" 

3 



150 ppm trti&S* %o&&3vo (conjuctivitis), o& ^C5o^ (Mucus membranes) 

). 550 ppm rr& to ^cSco^S 6 15 3oo 30 S^b^co 6S5jSyeS3 
(Colic), e^^^do (diarrhoea), gS>^^o (bronchial pneumonia) 3o& 
j. 700 ppm ^o& 900 ppm 



3. S^ssS ^(^co (Nitrogen Oxides) 



95% ^f e?g)^ (No), 5%-^^ d53^<?T (No 2 ), 1% 
co. 3&p ^ocroS 6 O ^^) 46%^^e 
25% SdodSDCTdSS 3bo ccr, 29% 
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(Nitric Oxide) : 



N + 2 - * 2NO 



4NH 3 + 50, - ^ 4NO + 6H : O 



lag 



(gasoline) 



(Photochemical Reactions) tfp 

(PAN), L^S" (O,), s5^3^"S'3o^^o (Carbonyl Compounds) 3o& 



o. (Stephens, 1961; Altshuller and Bufalini, 1965;Demorjianefo/ 
974; Pelts and Finlay son, 1975; Tuesday, 1976; Suzuki etal 1978). &* ZQf 



fi) _1235 ^oiP^ (Nitrogen dioxide) : 

SS" (O,) 



. 1 ppm 

(Alveoli) 
(Emphysema) es^j ^0 ^Sb^oca. 63^o feieQ^o 

. 1 ppm ^ocd 3 ppm rr^S 6 ^%^s-oo gc^ 5 ppm ir$&& 8 



(MAC) S^5cro crtf Sco^oa. 20 ppm 
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, 
e> 






>. 0.3ppm&>o<i 0.5 ppm r 



10 &>o& 20 
rrti&g* 8 tfoko 
4 



ppm 



(Nitrous Oxide) 



4 ppm ^)od 8 ppm 



0.50 ppm 



0.25 ppm 



(Acid Rains) 

V ' 



. -g* 



(Oxidation) esaA ^exn^ 



H 2 o 



2HNo 



No 



2So 2 



O 



2So 



So 



H 2 So 4 



sp 



j:g)eo (monuments), 



(statues), 



(railings), 



1450 
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(stone 



work) (3& 100 S . 

(Ca),dfitfSo (HgJSofisptfShFoo (heavy metals), 






(Cd), ibSo (Pb), eopa>3cSS5S;) (Al), SS3ofc^(Mn), sSof (Zn), CP^ (Cu), 3 (Ni) 



CO O4 CO 



r 200 

n oO. 7) tr v$^ 



1500 



(dead) rv ^pQ^dSpcco. &Q SCPO ^s^^oeS* gdSSIS* 900 
o&) e5|^c&S3D3jlSS 3|^5oA^ ^cSSptfcSSyj.o 
' (Fish grave yard) e3O6J"&>. l^c5*S 4000 

^odoSo ^)S)CS C5so 3So& t3 
"l^oo "^5c^6^ cro ^ 48,000 






8% <9:)co es3 ^CPO ^5o eso^OoO^cftpCDx sjoiS ^Soo^ 18 



ncJo 

500 " 



(Environmental Science and Technology) 



o. 1974^ S'^ePoS" 1> ^&S e&Scrjeo, "S^A<T (Vinegar) 
2.4 o5 



co 

500 "QtO' e>OSo/v 6oa. -^8 5SDSc 
OBSERVER 



(Pollution Time Bomb) /v> ^r^3 ef)^s*^>OD^fco OBSERVER Sig Irx5j6oaoa. 



SCbeo (Twyi and Wales rivers) e>3Cbe>&> ^bOu) ts^o^^) ^ ^o<^eio So 
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1. 

2. 
3. 
4. 
5. 



6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

26. 



50 


67 


215 


341 


404 


161 


500 


346 


1500 


1301 


228 


109 


270 


293 


1800 


1272 


2000 


778 


1815 


1158 


352 


253 


750 


467 


6 


74 


87 


65 


2200 


1232 


24 


11 


240 


173 


75 


255 


2150 


1330 


84 


73 


100 


797 


1000 


583 


275 


472 


58 


171 


2560 


847 


1475 


1093 
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, 



. 3oCbgo5 



es 



15% 



S es^iSto 3*8 



AMBIC 



AMBIC 



dlb IScr 



S3%do 



Oto 



cSS^go (undeclared 



chemical war) 



a g 



n^tf 
So-in-o-. 

850 



EARTH SCAN 

6ft. s-^J^. 

<*$ So De^ofi. 



JohnMc Connie l^er<S. 



SoSdyJo 

**&* 



(Dr D N Kelkar. Air Monitoring Section, BARC) ^o 



**? "a 



53, 
4. 



85, ^ 6.21, 
(Ozone) 



^ 4.80 ^ 
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0.07 ppm 36&> ^>&fo&>oa. 

;Sofi ttS-jeaFSoooSd caj^co ftpSbga &>o& 3ex>3&3 e$8 StofiHr^ tfeTo (Ultra 

Violet radiations) &> " 



NO, - * NO 2 ^ O* + NO 



O* + 2 ^ 3 



xcited Molecule of NO,) r?> &r>Q \$&>o?r 
tomic Oxygen = O*) 
L&S. ^rc&o^/ 



35 iSb. 

. er>6 ^o 

3000 A ^^>^j eSj tfsro eeftc?6*Ip^-fl-a3(3'Po&>- (UV-B-Radiations) 
i/ffroS, ^dS 6 ^), ^StfeySj, ^o^ sr-^^^^o s^&oc* 
(Thermal budget of Earth) & ^aS^oa. 8S ^^>^^Sb ' 



. (Chlorofluro Carbons = CIC S ) 
^^^o^^^^ 

(CFCS) aw^TOtf SoO^o/^ ^ oeS)f 



4 % 
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0.2 ppm 
0.3 ppm 

1.0 ppm to 3.0 ppm 
9.0 ppm 

1 .0 ppm 



erlQc&>S>co 



(Severe pulmonary edema) 

o^tf So^^o 

I 
(Guinea Pigs) 



5(i).3 



ppm o* 
0.05 ppm 

0.10 ppm 



50% 



5.5 



50% 



0.02 ppm 



. (Papetti and Gilmore, 1971): 



^ 



5- g3 S'Soitf^^ (Fluoride Compounds) 

gwff a 



^ooa?^ 
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6. 



(Ruorosis) 
, U.S.A., 



&o&, 



&o&, 



(Aerosol Propellants) 
(U) f c 



(Rare earths) &>o& 



(Particulate) dcr^oS 6 



0.05 mg e 



15.14mgo ^ 
0.3 b. 



^0^^00600 ^^3. 



3<35otfo So , CJSdSDf3cp, 



So, 



So 



SooS 



(Chlorosis), 



(Tip burn) Sofi 



. 230^0^0^0, ' 



(Hydrocarbons) 



o, 



^b ^>pS^tfoiSoq IJ-S- 

) (Environmental protection Agency, 



^o So 
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80% 



60%, ^otfSo 36rc* &oS2fc5o So 40% 



seo 



^s t 'ao f 



(Benzene) : 

(C 6 H 6 ) 

63 rv^^ 20% 

1976 3 SoS^tfoS^Seo U.S. ^od 0.45xl0 10 S.^ SodS'didjsSj'Sjoa (USITG, 1977). 

jo c^C) i^^" (Phenol) 



(Lung Cancer) 3o& 
^Q^ (Benzpyrene) : 



(Smoke Stack effluent) 



(Methane/Marsh gas) : 

" (CH 4 ) ^dlo^) ^)^o5. * ^C^^SD tfoto, 
. sja 3aF6>9 s^db, ^oS ajsrSo ^o ^ifi e stfj 

63 So 



0.00022% 



63 ^^o ^oSo iSbaafiS 23-33)3 ^ S) 



7. ^S^oo (Metals) 

SSo (Industrial revolution) cs^tf . 



, fcao, 
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23of (Zinc 1 



(Scrap) 



e5of 



20 ;&od 25 

z3of cslS" (Zno) 



)) 



(Cadmium) : 



. U.S.A. 



cSof erfi* s^Soc 
^e;^, ^ 
(Renal damage). 



(Lead) : 

q/T i Knocking) 



(Hypertension), 
^3 

(Carcinogenic) 
- 



(Emphiscma), 



(gasoline) 



(WHO) 



0.59 
(1982) 



1.05 



. 63 
( RBC) ^5o 



( Anemia) ^ 



. SbSo 



o e^fiS^S^" (00^0^. 



(Mercury) : 



336 



SPOO^C 



8. 



(Olci'ins), 



(PAN), 



(Photochemical products) 

(aldehydes), L^^ (O^), " 
(PB/.N) 



PPm 



(Ben/.pynne) 



(Ben/.pynne), IDO-| ^^6" (PAN), 
>. 

". Ippm 



24 



100 



200 



(Pine forests) ^^o^^coo. tyv (Spinach), I) to 
(celery), fP^So dohaco), 1)^6" (pepper), ?3fcxr^ (lettuce), we^-eser) (Alfalfa) 
o 10 ppm ire&tf&Q ^^ e^^S'o'SAS 2 ^oi 4 to^o^ 
^S" (Snapdragon), ^Si^f (Prime rose), es^S" (Aster) 



(Ventral) 
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pfi&>o-ub (Photochemical smog) 



(H.A. Des Voeux) 'Smoke' ^ac35jo 'fog 1 



(Oxid 



S (Dc, 1986) 



(1) CO+ NO + O, Sc? O, 

3 

l2) O* + 0, ->- O, 

(3) RCH, + O ; ">- RCH, :i: 

(4) RCH^- + O, --- * RCH.O, 

r5) RCH^).* + NO --- ^ RCH.O" 5 + NO, 

(6) RCH,0 ! - - O, --- ^ RCHO 

(7) RCHO + O, +* HO,* 

(8) HOr + NO - ^ HO* ^NO, 

(9) HO* + RCH, --- ^ RCH,* +H,O 



" (SO,), 
(NO,) " 



SO, +O*(O V NO,. N,O_ ( RO*. RO^^ood) - ^ SO, --- *^ H,SO_, 
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N 2 5 + H 2 



HO* + N0 2 - * HN0 3 



(PBzN) Sod 
2065 sj'CSo^o SO^oB. 

1940 3 SoStfJoS* s^Otf&dSr, er5 bo^ 6* 



19466* <3^*;>&> (Yokomaha) ^Atfo (Japan) 5 s btfy&S 
(Asthma), oDo^^o (Emphysema) 3x>d3^ 



o 6 



. d^owS" 5. 1952 5 s ootfJ StftfoS 6 b 
) 4000 ( 

) JDS*Oo3c*;0 r ^g -^o^roS* I^^o^)5"f (Clean Air Act, 1956 and 
1968) 



I, 46, ^ip^, Soto-SPtib 






(Urban Development Institute) 
40 



9. OtffibC3o*co (Toxic Substances) 



1. ejci^l" (Arsenic) 

2. s*tf\^ B^5.^ (Carbon tetrachloride) 

3. ^&j5 (Asbestos) 

. 4. ^S^tfS) (Chloroform) 

CO 

5. ^DocSbS) (Chromium) 

6. 1,4 - S e|S" (1,4 - dioxane) 



7. 1,2 - jS i^arsjSS" (1,2 - dibromocthanc) 

8. 1,2 -- IVcjSS' ( 1.2 - dichloroelhanc) 



9. 31co (Nickel) 

10. 3^3*30 S<yo (N 

11. ^^ifesS 5 ^^?]^^^^^ 

12. S^S^S* (Vinvl Chloride) (VC) 

- 



1) S3S^f (Arsenic) : 
\j 

4 3oo& 6 Mgm" ; ^<^^ ^S" (AS/),) 



" (Nu_,ASO 4 , 12H.O) 



20 ^S:od y()Mgm" ; -^& ^o*X)o5 (Bruniiin. 1976). 



(IARL 1976). 
2) 2*S 3(iP (Carbon tetrachloridc) : 



4 (Li)vvenhcimand 

Morun. 1975). 
0. 1 1 ppb, ep5 i 



(IARC. 1972*.a). 
3) "SS (Asbestos): 



( Mineral hihrc) '^T^^S' eoiT-^. ?o 
-^sp^j o*^^ < I : looring products ), ^>p^ ^^ ^^>oioo"6oeX' (roofing products), 



^f (Carcinogenic 
5^6" ^08305 ^s&co 53^ ^s^eo^cco (IARC, 1978). 

t\j ) \J Ot 

4) S^S^^wS: (Chloroform) : 

^ 



Phosgene), "|i c ! v ^ 6^ c 2oo (HC1 j, 

^S 0.02 ppb. Stott ^o^po^ 5 0.1 ppb 



5) ^Stoc&So (Chromium) : 



^06. (Christensenefa/, 1976;USEPA, 1978 (b); IARC, 1978). 

6) 1,4-g fc*J (1,4 - dioxane) : 

^e^So^, ^5o^o eig^o^ 6 , dibBp^oS 6 , ^aS"^o^oOeS ^crStwo (Chlorinated 
Solvents) 6* foSgtfta 6 ^bo 1,4-S '^|^ ^o SeS/r ^^^>db (Hawley, 1977). 36 

SQ ^o^c^>. j e^s-o ao^b$)o&) (test animals) 
ajoa (IARC, 1976). 

7) 1,2-5 (JJ 6 ^ SjqjiS (1,2-Dibromoethane) : 

A^aPfiS" (gasoline) $& 

1,2 - si^^r ^3^ sas 

^006 (Lowenhein and moraa, 1975). 
>. U.S.A. 6^ n'cS 6 !)^ &Stf "010*0 ^<5, 

^05^ O 

1.4ppb /rg^S* ^otooiSS ^o^^*3^db (Going and Long, 1975). 



8) l,2-gSje^$5 (1,2-Dichloroethane) (C 2 H 4 C1 2 ) : 

1,2 - ^^sjSS" & ^^" ^5" (Vinylchloride) 
^SFfiSfi* ^3o ^StftSc-SS (Lead Scavenger) . ( 

SfctfitoSo 6Sb ^c^^^) ( ^eo ^6^6* &$3tf3&K>fi 1,2 - 2 



(Bahlman^o/, 1978). ^crtftooS* 1,2 - 
3pfio&>oa. ^ 

9) Sloo (Nickel) : 



^joa (IARC, 1978). 
10) (d^S^Sco (Nitrosamines) : 



(Pitts jg/ol 1978-a). 



R \. 

"^> N N = O (g, 16*5 
R 



(Carcinogenic) 
11) S^fi^lf W^JS^fif "g*(fi^Stf5GO (Polycyclic Aromatic Hydrocarbons) 



eso^S efc&^-tfj*C (Particulatematter) S* rgtfr3orr >S" 
co. fffo ^^oco, ^r>^ra), wfi^)eo, ^} 
SCJ^/TCPO ^boS qotfSo 3biod5)d& 
^o^o<5 ^c^o^o ^ 

12) S3^ 5 (Vinyl Chloride) (VC) : 



C Cl 

H 



(IARC, 1978X 

a*cS ,s* 

(Causes and Prevention of Air Pollution) 



1) 3jfcP& SP^c^co (Motar Vehicles) 

300 



1990 aoStfyfo ^6& 2.7 



5,00.000 

a,oaoei Stftf 52.89% 



5.25%, s*& 9.55%, Aj 



4 60% 
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1984 3tf& 1,23,675 
25.37% 6oft3 
, tforrtftf, 6<3d&3p5", es^tfgcS odo zS 



25.37% 



5% 3j*i^ &oiT>Qx> (P,S. Rajvanshy and A.K. Bhargava, 1986) 



800 &>o3 1000 
. 636*50% 3*ori5go wB^ 

o 5*e2gsofi* 70% 

50% lJ^s-tf)Sco, 30% ^oofi 40% 33tf C5s*o |j&, 30% 
&S SoS^KtfoS* 8,60,000 
325 toJSgo s-tfjSa^^ 

^xcs^cjo ^cr^^tto^ gea^cSjooo. .-^ ScSorr 
1991-1992 S^^o SeJcp^OoxSSffooo^gS 50% ^SSp^S", 
r^a P ^ s^fib ^d^^oS* 1000 fctog 
350 S.^n*. s^tfjS" ar^fi", 0.6 ,^ X>ex)S" fidtSj^S 0.1 
1.5 . 



?DS) (Carburettor System), ^of "^S ib^S) (Crank Case System) "ScodgS 



3(65*00 SS doSo5 e g 



2) 2>OSS3S (Industries) : 



336*071- 
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1970 SoSayJo 2tf&> 2,1 

. Sfcfibtf l^Od&o &g gcr^/rtfo 



(Etmad-ud-daula), 3!$3pS" !> (Fathepur Sikri) 



&>o> 
16262.4 to&jo s-tfjS'Tiy^S; 1558.16 6^^je> oj5"eSdtSr|jS' f 1440.00 ^ood 1612.00 



, 27.17 Sood 74.73 (bo a^pd^ ^cw^ejo (Fly Ash) 



o 1^00*06* 
3) ^^^ ^^oC^C^CO (Cyclone Collectors) : 



80% 



4) ilj43f (la?b^iSb& (Electrostatic Precipitators) : 



99% 



Cog 



(Air pollution - Control measures) 
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1986, 



3dfoa5 1) eoC'c3j 



1. ^& SgS (Wet System) 

2. S*& SjS (Dry System) 

3. #&-&>& SS (Wet-dry System) 



(Wet System): 

fib*^ gi7*$o 

3"oa 



2) S*& SScS (Dry System) : 

CaMg (CO 3 ) 2 , s-Od5oS) ^S" (Cao) P 



ej>2 



3) &-&& SS (Wet-dry System): 



' o^Scro Cir^oS* 2oAO^oco s*e2g 
U.S.A. 6*^> eO l^ggiS DRYPAC 5cr>^cr3) l/voS" S3& cs*S> escr6fi5 (Grand River 
Dam Authority) 



(Bhopal Disaster) : 



2, e5>gai9 1984 
(Union Carbide Plant) 6* S>% sod'ttcifrSftS" &>& tPO^D (Methyl isocyanate 



Storage tank) e^d^&rt* ^AC^^elo ^o 
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<> 

(New Florida) &>C 

qi 
CO CO o2D 



ScryrtfcxS* 

(Carboryl) ^ (^^oS 
SCT^TT^O^ s*Cg3oeS" (Carbamate) 
(Tamic), ^^c^S" (Carbofaran or faradan), $XS (Baygan) ^o<^ 



CH 3 NCO 



(CO) 

2) ^6S" (C1 2 ) 



3) d5^ (COC1 2 ) 



CO + C1 2 - + COC1 2 

^ ^dS" ^psS" 

COC1 2 + CH ? NH 2 - ^ CH 3 NCO + HCl 



4) aDg6"sDaP Sd&3<" (MIC) 
S'tfcso (Cause of mishap) : 

(boiling point) 39C.; 



(Exothermal Chemical reac- 
tion) 236> s^tfjS" tfcfiy^S ao^eSbS" (CH 3 NH 2 ) es^j tf^c&S Scrcga) b^c^coo. s[D 
6^ 3os30<3b3 ^j^ ^crcpo^S 6 S0!b^& ^^3^^^" (Polymerisation) .tftfe C3^^5 
250C ' 
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s (t>0oa. 



olymeric-non volatile), 

(Results of the Mishap): 



SS30C 6 3S> ^^5 {Stfj (cell metabolism) 5 s 

^aa^SdT (Cholinestorase) 
CNS ^r^rr eSA ( *F> (Coma) <S& ^5 do^^ ^tfe^o ^o^S 

rines), ieao&SbrfSp (Pyrimidine)xStfj5oa 



. "So 



hest pains), 
ro^^oa 
(Toxicologists) EaaSS aajfi 1 ^oiWc&Sto ^cJto5) ^Sp# Sgs^o (Paralysis) 



(Failure of preventive devices): 

- 



o&. 
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; (Refrigeration system) 26 SooofiofiS cSSiO^jSo Bd^ouJS s*tfe3orr> 



<s* T> (Safety box) 



(Recommendations) : 



3bo& 



Ke 



(Green House Effect) 



(Environmental Day) : 



5 t 1972 aoStfyfotf d^^QS" 5^ Z&fi&Xf. ^oflfcg" esoS" 

^gjaaS" (UNESCO) srcb a^&^os ^Sfl^S ;&^# 2030/1* - 



6^0' (World Environmental day) /r /b6, 



3o<5* 



35c ^boi 45c 



;r<r3tfe3oe5* 
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' wgj&o, gfi'^e'^Seo (CFC S ), 

(HFC S ), 2o3S" Sx)C5Q^ ^cXS^^oSjoaS gCi ^6eS ^^dto^co 1 (Green house 
gases) e>^, ^cJ5x>^)ex) eis'atfwo-gra^atfno'^ xSrti ^^^r&j > 
(Green House Effect) <s>) ^o^Cb. ^rQ^ ja 3*cjfo3)oS* 50% 5*^5 
sr^S" Spares; 20% S^tf^^Sco, ^^^^S^, 12% SbgS", 
7% ^^83^" 5eo f 11% 



(Oak Ridge National Laboratory, Oak Ridge) 



. C3)$ (Tennessee 
JSPC6* 5 ^S} (U.S Bureau of Mines) 

>5 (United Nations Statistics Office) 
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$o^oC5 3:5PPC7>^ UNO 
37 



. 1860 
150 ^>od 180 S<DcdoS" 6o^o>o 



160 &>o> 190 



B. 

2083 !b<b 2)fi3)tf 1,60,000 



c-fl (JSS 100 * ^p^o^ ^^oo 0.3 ^/ro^ (0.3 >" ^S" SDc^S") 
6. i|.tf 1700 6 s 700 ppb ^^^6* &^j ^gS" ^c^ 1900 o 
1.5 ppb rr^ .5^j)^ !>bfo<&p 30joa. (l.tf. 1900 o >o 1990 

17 ppb /w$ i-asa ^&D&oa.' ^cpasaos 8 0^7^ ^S"^tftfo ^o 

1,60,000 o 
i>e/Voa. 
50 






3330 (Industrial revolution) 
280 
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\$&>orr Srbzr 2.5% xTayS iDdft 1988 
350 2^/vco &tf3 3ofi, 3*ae$ ftp* (S^^SS er 

(Third World Nations), 



1950 ^o^djtfo 3tf& cJbr^idi)^ e?5 ^3c&)65" ^&fi| 6SOf (USSR), 
o^SSi (UK), l?<Stf^" a^flf 35- 23^. (FRG), (^ (France), 
(US) ^jotfgcS S-^ex) s^tfjS" ^d5p|^<S" 6cSj3 42% 

^ S()C5o 5.0 
0.2 6o^j\030&x)0i5^ 
o 1980 



(Age of Dianosaurs) 

100 ao^C^CPo ^>od ^o^> 0.5C ^ood 0.7C 

10 So5*CPo& 0.2C ^bod 0.5C 






(Villach, 

Austria) 3&$6tt ^^^co 1985 ^o^^j^oS 6 C$& eOl^d^PO^ '3odoxT l db. 
cr&SJj 50 ^)0& 100 3o3#jTO ^<S ^oo^ ^cr>^a 6^<S 1 .5C ^>o^) 4.5C 3tf&> 
loa^ ei^^^e^^csi)^ ciSoo2.3<5" "^^ lS^5^" ef>^^^) e^5 "g|35 (US National 
Academy of Sciences) 



o. 2050 
80% cfiaosS 1 " Stf c^^ex), 20% 
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10 

, 35d&p3o 



30% oDSD^rr 6 ^o-oaoxS^tSjjaS cftx>O "^fi^ ^<L>^ 51:6^ 
(Cotton Research Laboratory, US) &O>o$<>$ 



(Department of Energy Sponsored Vegetation Response Study, U.S) 



"ioO 






19885 236A^ S^oS 6 \$3o >tt$ (Toronto World conference) $* 

^0x5 
^o 20% 



2005 



20% 



qotfS 
2005 
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Scrg^tfw satf^ea 8 2>o f ScrgStfo 

^0 



So 



csjtf 



(Uran 

conglomerations) 
2050 



(Internal Combustion Engines) 
^o ^botfgta ^0, ao^Stfo SP><x>Sg 



| 
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07T 120 

So^Stfca s*e2go 
120 ^)d5^S" IpsM aeiS SoStfo 780 



47% 

'(Photosynthesis) 



| (Ivory Coast) 
esd^o^b 
2/3 



45 

Sod 

1985 



Sjgaog (The National Waste Lands Development Board) So \$$$&>orc> 
o| (Sd SoStfjCJo 5 asOdtoS'Tj-^g ^^6* eoBo^a/r e&joSs 

^3-oaoaoa. -s* ao| 1990 aoSdjoNxras oc3^ 20 



2050 aoStfio ^s5 120 






18 



J 

S (Lou Harries), 
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5, 1989 &>&> e&3 owgo SIb 53 $$cr>^ fcSrSfo 28 



(UNO) 

w SO 1 ^bo \$fr&3 3**&>. ^ 3S>^ ^Ot5 Ssrc^o 
wcfib-S 



(green house 
effect) 



(UNEP) ^)^)0 sap^ SP5 \$P$ (Joan Martin Brown) C36i)^ Sfijfi* 

tfSdfcff (toP^c^S; 



03^ So^Stfta - 
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(Water Pollution) 



85% Sood 90% 



(USA) 



2obaS)fi 



ooo. 



(Rhine) 



StfjS, 



(Cooum), 



-^)!P (Mini-mahi), 



14 



sS) aso^o:, 



ffcxo, 
SSScrS 



900 ^.i/r 8 . 



, 275 Sb.^ 



, 1313 ^b.( 



, 32 3o.. 



D. So; 



udhsugarfactory) l < Z5iJ o a*S'Jbgir3^ *^g6 (Mohan Meakin's 



distillery) 



3o 



S.Sb. 



1500 .Sb. 



(FCI), 
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2. 

3. 

4. 



sG3Sgo Afc^ow. 08 Stforr S^saS* SPC* 1200 S.Sb. K&g 

" ^oS ^o 
^fecrco, 



to 



2550 S.Jb. &&%>&> cra*^) 27 



250 

v * 



(Dal lake) 






(The Sources of Water Pollution) 

4 



(Sewage and oxygen demanding wastes) 



(Strychnine) 
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So<*3 



(Self purifying activity) *^jcoo, 



8S &?I^2S^ flO*! (Biological Oxygen Demand) : 

apIaciJbSco gtfjS ^crcgo^b &g^>;33)& "ScoS 

" (BOD) 

. BOD 



BOD DooSco e>OSon* 63GBj3Soooo. BOD SeoSe 

(Stream Pollution Control managements), ><& 



4 ppm &>od 5 ppm 



. 4 ppm 

Sjg Sodoo*ojj. 

BOD 
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O) tfS*<s&>3 fc*issl> AC*! (Chemical Oxygen Demand) : 



ppm 

o tf)3 Sc?cge lj^nSD SPtfe 
(Chemical Oxidants) snSefc " 



' (COD) 

* * 6l I6ce:- 



5*eo 



Sg 



5(ii).l BOD I COD S Kc 
(BOD) Cf^c&S ^ieS AU^I (COD) 



(Biochemical Oxidation) 63ffi3*J\Oifc 
BOD eso^r^. 

Sxb^^ ^s'^S ppm 
COD 

2. BODSeoS 



5o ?)65 s^co^o coo3 ^CTCPOD wSgtfca So 



s^co^go 






3. 5*x)3cgaj ^tfo^ So&aj^ d5 "Sco^o dp^^oj^ Sc^^o (treatment of 

EDOSJ 9oo^o*^6p3S f plants), 
BOD i^dlr^&aboa. ?^6ou) 

COD &oa. 



COD o^c 
4, aySS)o tf^ex), pH 3w2, 3^ D^Sc?cco (toxins), 



ep 

c3 ^ 
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1. 



2. 
3. 



5. 



(Eutrophication) 

5)0 <3&33;5eTCo (Blue green Algae), 



(Eutrophication) 

(invertebrates), 
(Zooplahkton 



(Oligotrophicatlon) 









(Oligotrophication) 

^a^g ^g Sa 

50 &>od 100 ^o^cro '5tf& 5)63 ^ooSb, 5)45 

oeS* >ex> 3^6^ 
a5 (Eutrophication) i^ 



. 159 

6. 6*^, ||gF6j>, BP&eteGto-^j* wfcfi'ecfiy (Oscillatoria), C 



(Microcystis aeruginosa) 



7. 

8. 
9. 

10. 2^ tsSjgsS'^Srjg/r' ^otooa. ^^ e^SjesS" Td^ (BOD) 

11. 3^)0^ ^^^ &u ao^ (Trout) S^co ^Sb^^ &n s-SJj (Carp) 



(Erie Lake) 
, 19656 s ^SS 5 ^ 87 
400 . d1yto& 350 



^063 



SODTV 



(Various measures to stop Eutrophication): 



1. 
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2. j 

3, 
4. 

5. 
6. 
7. 



1973) 



a^o* Tof\o^^CS3j. (Baalsrud and Balmer, 
(Nitrification), 2>S$gtftt (Denitrifi- 



cation) ^ 

e>d5p 3;0&>c&>o (Ion Exchange), ^odSpfilbS (ElectrodialysisX 



(Reverse Osmosis) 



S^tf 



css>p(6j*s>SaS;3b 



(Humus) 



5(11)3 



( ga5 (Viral Hepatitis) 
(Poliomyelitis) 



2. 



(Amoebiosis) 
(giddiness) 

(Industrial Wastes) 

(Breweries). 



(Steel Industries), tftf > 



(TanneriesX 



Solids) aoatf 
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(Na), 
(Cu), ^*:bc&>S> (Cr), s*dc&5> (Cd), 



(Pesticides) 



ioc 



(Weedicides)?i)5, 86o^5 ^^S'o^) ^o^S"'co (Fungicides) ^^."S^C 6 ^ 

' (Nematocides) S ^e^^db. ^5* $755" {g^S 6 ^3^ (DDT), 

(BHC), Sp)^e^OS" ^^ (PcBs), ^|S" (Chlordane), 

(Heptachlor), ^c-^Ij^S" (Methoxychlor), fi^s^^S" (Toxaphene), 5(&S" (Aldrin), 
(Endrin) 



(Dichloro diphenyle Trichloro ethane) 






(Ziedler) e>^ gs^fe ^Sr>d^.^ ?^S^ 1874S* DDT 
50^)^5 ^^"^>o" (Paul Muller) 19395* DDT 3 

V 7 



DDTlS^ 

^iflf ^o^o^^r BHC, PCBS, 
DDT 



(Marshy 



lands) c5*^)0 S(^C5 ^Ao^c^3 20 S 



32 Ib 5o5S ^a^r>t^o tfo DDT ^od53 saS*^ ^Oo&. 1990 

5 fidi)S" Ib o ^oS eOSorrS DDT ^cio^^Sto esoCS^co 5^do. esooeS DDT n*X) 



303, 
d5y\c^Ldr > 3') 'sod&rePzSS^" ^r^i'i^' (Biological Magnification or 
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Biological amplification) oo<J*&. es.ofi (^PET>O^^^ etfS^eS" l^T^eo (Organo 
Chlorine Pesticides) 33<2 SfSS ^cuootf 6 3&& eS&oc* 

> 

DDT S<3<5* 
DDT 



^o&5 265 ^to o^S 1:8A, 5.5 ppm A^<5^^> 3&&>o>. esodj^o e^CfiJ) /T'eSo (food 
chain) 00* "SoDe;^, sso^^^^o DDT 3^3 ^rcspdb 3e, 



DDT 3o& 



S" (Oyster), lx^"SS. (Shellfish) 3o<3 E2o<>&o<5' 6 DDT 
70,000 ^tx> ea^o/rl^6AO(S. wS 2tfo/7* ^ 2,000 

CO oJ 

(Sunfish) 12,000 ^o^oex), !>ex> 80,000 -ej'sodbeo gDdSp^eS^Sj-Aj^aS'cCT* DDT 
3 ^irot^ccc. SySS^" (Maxwell, 1973) SS) ^^^6* DDT 



oJ 

(Elm trees) DDTiOs-5 3^$)<> ^oS* DDT 99 ppm, 
140 ppm, ^^5>^oe;^ g5|o3 5*2)5" (Robin) 06* 440 ppm" fT'tfdeo ^^oco. 
d(fd ^ro^^Cbo^ (TopCornivores)^^ DDT/T'^ 



5(ii).4 5i3 &?Stfes SxSSfi* DDT 

tr 



10.0 53o&> oo Sg)e (^ipo^^ DDT 

00 4 b5^5o;& 0^o3 S)&^>S (KZroSS DDT 

DDT 



10" 2 ^ - asoe^ ^^s^co i KlPO^^S DDT 



10" 6 ; ^ - & 5iSo SS 6 DDT 



DDT &QS 
. DDT 



40 ppm &>o 300 ppm n^^eS KoDDT, 
2,500 ppm rr& 



DDT So^&oO eDdSpcrdga^AjtaajcrTSaoaa Sfi 7r^eS& 70,000 
80,000 ^to esO^^^^oa. DDT 



, 
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DDT 
(Pheasants), ^ 3)Oe5* Song SoStf^o K 



CO 

25% ^56So 6 6 oo). ei0^ TW^OD ^<y DDT 



Mo DDT 

Sr-^ocr^ 

(Estrogen) ^ |^ ^boeooC^^ *&&& Q ^ 5 ^ (Testosterone) 

ao. D 

. DDT 



DDT 

DDT rr^CS 12 ppm 4o^oa. s*^ ^^o $rtf6cfi3S 
DDT 7T<$^ 12.8 ppm &oO 31.0 ppm 



c35^^ So/fcS (U.K), estfj!), 



3. S?S^d& ^0^0^ SobCPCOJ (Agricultural Waste) 



Sg ^^^ ^S s-o Sjg tf*<& 



ScSS (Aquatic Ecosystem) 6 L 3on- O^otfpfi. 



cr 



er tffrtf o/r 
e^ctt 

* Li5to o3. 
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" (Haemoglobin) 5 s >^ SbS^j'/flS' (Methaemoglobin) 



"(Methaemoglobinaemia) 



0.8% b^/a^&otoo>. Soe)^SS"oo) 10% 



20% So odS6a>pO^eb eSo<^^, dolSSjtop, ^So (giddiness), 
(Tachycardia) 3^<3go53 ^S^ooo. ^oa^r^S^ POX> 60% 
^p tfSjt>o f ^535 (Stiffness), S>tf2b^ ^oi^S) (Pyramidal Syndrome), 
-Soz>o&3:>$ ^^o^goj (Ocular problems) "3jo5cK53 
80% 



(Hydroxyl amine) &* SOlb D^^o^l) '^'^ ^oS3^o- eSCT^o b'3ag i fiM' (Haemolytic) 
(Anaemia) 



The Times of India, January 14, 1987). woltffiSf" 

v. v- 



CO 



^bo. (WHO) e;&&)&o;5 ^fco TTtfd -SfiS 45 



800 



So 

co Q 



2. 
3. 

4. 
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5. 
6. 

7. 

8. 



4. 2?3& SSgtf &CT>(7>W - S*SgS*CO (Physical Pollutants) 

P8 SggfiqNgeo, S'ooi^ejo ^o^jorr 6 tfs'coctrco:. 3 - 

1. ^^ s*o:^o (Thermal Pollution) 

2. >C5tfS s^o^Sgo (Mercury Pollution) 
'* 3. ^5<^ s^co^go (Fluoride Pollution) 

4. ^^)0 5*00^0 (Lead Pollution) 

5. 2^^Ch 830 S'eo^co (Ground Water Pollution) 

6. 33^l5 s'coSgo (Marine Pollution) 

1. &*& S^co^o (Thermal Pollution) 

C3 <J 

3SCS StfjS. egJjja tf ^cfcS aeyCSsofi 1 . Seres ^OCS^ tegnv^ (fossil fuel power 
plants), WE*SyPO" (Nuclear Power plants) 



rpi (Mihursky, 1967). 
, dermal Pollution) 

15F- 20F Stf& 



2. So 3S -(trout) 

3 Srlg 3$ ^qrtfcson' to&> 

4 0C A^Wfi 1 &% JJfl* 1 U.O ppm iKtf Ko 
20C A^tfS 1 ^^ ^^S 6 9.0 ppm *(& Ko 
S^ r5eS (BOD) 

.5 ^ 8 o^5, 

^O^OC^S S^S<ttJ^fa (Metabolic responses) 
6. 
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7. 



(Gorhan, 1975). 

8. ' 

9. 



2, pfiS5ftS^S) 3*00^0 (Mercury Pollution) 



1 (Minamata) 5>5 
a. fl 3jft ^S 

(Minamata Bay) * d-tftf^o, Ib^^xSb^S Xb^^^roo e^aSo/v 633003'. 
Sxj^'gD^ ^3^c5o. ao 
27 ppm &>o&102 ppm 
^^o<^ ^0 (J)aDo6. - 

ppm 6o&. ^b^S^feo ^cfi l^^o^>2 e>^c^>^ (malaise), ^^es^^o 55^5600 (numbness), 
gofixST^ eStoo (Visual disturbances), &&(5o (Dyspepsia), ^r^ 
deteriorations ),e56J D jdi7 ) (Ataxia), ^ea^too (Convulsion)'3oo<!59^ o 



50 



f (teratogenic) (J>2^^^5 ?bQ3^oa. SogiT 
(placenta) c^cf e 



. 
20% 



(Fungicides), J 
(Algicides) 



Alkali) 



(Mercury Switches), 



(Spermicidal creams) 
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(Half life period) 70 CVeaotoocSa eot5sr Sc&a&oa (Ramel, 1974). fii 

^O Si^ftreo IP^s gs-oo (fatty tissue)^ JDeoS 6oepo 
^C 1 . Oo^ (Lymphocytes) e<53 



0.25 ppm *$$& &-j ^^3iS&^6 ^Oj^^elj 3-45 Socfc-K^oS^ (gametes) 
(disjunction) Soo-cui. gjjs SciS^o (Organic mercury) & 
(DNA) S* ^tf^eu zsOb^CboB. "SojC fAUium sutivum) gc3o& Sj 
)&. goa^odb^o (Spindle fibres) 5 s aegeo es8n*ox> (Ramel, 
1974). TDj Siigjj.o^) 3.0 ppm ^oO 1 10 ppm A3<5* S:^ 5r>iS^o 6o3 ^Se5* 
< ^fieso " A'fi^S* 6oS. K> oa^fij (Cluster beans) 
1.26 ppm rr'S.aS* 3eSsa^as g&So^^CJ. 123.5 ppm ;r<d< 

A && SooS >co S>esa^)&, w 5o^ SCPC? 5 ppm r 
dfiofi. 



3. Se^o (Fluoride Pollution) 



oe dajoa.-<oao*je So4oa^& esS, SSj (Tennessee) 

lp-oo'ex> sS5Sj3i 0^06* 300 ppm 

(Merriman and Hobbs, 1962). 3o'^ 1 aozr^S* ^3^5* 2ao^ 
IJaoj ^5%S (Fluorosis) a^ftS KitSt&yto (Singh faL 1962 and Kan war and Mehata, 
1968) 3u&oc7>Cb. wo^SfS* ^o SiD^o/v gfiS, 
Se/^otf 3o^3 Pflj 28016* 33*iso/v ^^6* $F5Siofiao Sc So&xS' 

04 ^* C"3^- C*3 

fiotfaowoegja ^o 6^to bs (Siddiqui, i972)aes satf ^eo^. cro^ 20 

25 






&* fto^ 1990 ^Tfi55 50 bDc&>g& ^CbSoofcoo^S ^o^^exi^cxo (Times 
of India April, 28, 1987). 

), S*<"^rS" (Defence Laboratory Jodhpur) 

3.5 



Sgo 25o 



(Paralysis) So*cr i%ofi. 



mg M ;r# ^ooo3 bo 6oS, 2158 

1.1 ppm &>o& 2ppm f 515 (^^PoS* 5.1 ppm ^bcd lOppm, 48 l^^^ lOppm 
30 ppm rr^^5 tfo Saoto crssS" frexr^" ei>0(S" 



(S.C. Kashiwal) 



T) K&3& ^^o/r S3 Sc&^oc? ^^ooo. ^O^OTT 3^jSjo (Vertebral 
Column) >S 



>?-S)-bo^5>' (Knock-Knee Syndrome) 
| (WHO) ^C3b 0.5 ppm Zo& d&^STV* ^o^j ^S(S"e^ 
^c35jS) f 0.5 ppm ^oS5 oDSo^^ 7?>tfd ^o T &633 5 
10 



^ (Ceramic Works) 

Ko 
o& (Schmidt and Rand, 1952), 



(Testicles) 

(Little, 1970). O^ioo^b r^rr, 
do^co ^""3*630^32 383^03 0^206" 2ptf (Enamel Coat) 



4. L^o S^coSo (Lead Pollution) 



^00^006, 
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efcbSo (ointment) 3o& zTacyoS*. 



aemoglobin 



(Convulsion), 
(Macrocephaly)^o65 ^&ex) S^coo. 



5. s^KJ S3S*w30 (Ground Water Pollution) 



60% 
(Dietrich and Henderson, 1963) 3-5 



-So, 



, IrSgdS (hepatitis), e5)Q>e5o (dysentry), 



(Marine Pollution) 

, 



o^c^co, ^tf^^co (heavey metals), 

(Radioactive Wastes), >6|^r^g 3 3o*c<ix> 






(U.S. National Academy of Sciences) 3*&> sj3j65 

. Sr*,Cs 137 , 
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Pu 239 , Pu 240 



0.01% 



284 
1963, ^rQ 18 



(Torrey Canyon) 






284 10 
(Indra-dock) sSfb 
90,000 



(Franke and Granke, 1975), 



E^OEPCXO 



280 



15% Sr 9 



(Polychlorinate'd bipheniles P C B S ) 



50,000 &>o) 250,000 



(Ornithologists) 



So^dS" (Benzpyrene) 



CT^CT 



(Benthic Animals) 
(Chironomid larva) 



(Bagge, 1973). 



(Biological indications of water Quality) 

(1976),, ^r( (1976), ^^^ (1981) 



171 



2. 



1. tfJ&fotfsxSS Se^Se (NonDegradable Pollutants) 

(Al,), >tftf 
), &.&>.&. 



Sesorr a-jC 
2. &&&) &J3> 5Se (Degradable Pollutants) : 



Ko 



(Mechanical, Chemical & 
Biological treatments) 3g-fco CJ^c 



, ' (Benthic Micro inver- 

tebrates) 



*&3 *r!bte (Comical Parameters) 
a**r *&*& ^% 
to 



U.K. aK*> to 



(The existence of biological surveillance) : 

S3 
;Mail 



(Samples)^ 
to 

to ^0 
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communities) 



(numerical values) & e> 



. ' e>oco33ji$5l 



1. 
2. 
3. 
4. 



(Awareness) 
(Observation) 
(Prediction) 
(Management) 



(Hell^well, 1978) 



(Biological informations) 



- JDCfco3 (Prevention and Control of water pollution) 



(Prevention and Control of Pollution Act, 1974), 
(Environmental Pollution Act, 1986) 3o<& C5fc> 



S" 1986 



1. etftfcs 

2. 

3 
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(Stabilization of Ecosystem) : 



SowotfgjS 3g<&>ex> 



2. 



(Reutilization and Recycling of Wastes) : 

be (Paper pulp), ^)C5^>oS ^o^o^) &De>&> 



'Sjg ^C?CPO^>, e$%^ sraga ^o ^oC5^^c2Sx (fuel 

tfS^SS 3as" ^S$o*S~ 3oo^^" qosS^doK" 
(National Environmental Engineering Research Institute, Nagpur), 
^C^S 6 3S 
(Okhla)^ ^ 



BTU 6K* 6tf5)&oB. 
(Aquaeulture) 03 



(Phenol), TtfS&E (Cynamidc) 



450,000 



o 
) (Pistiilary) So^oO) ^iocrcfa. * Sc 

10 ^ ^^ 



3 

M&c&b (lonExchange), ^^ L^^^ (re verse osmosis 

(Electrolysis) ^ *** 






174 



2. 

3. Sj^SfeSj Fo/\o5too. 

4. 

5. 



3gS 0^0 ajqj^Off ao (Methacrylic acid) $ 
(Acidic cation exchange) ^OS Sfe S *)& 



StfQ 



2. 



b8|ff bcarf j^aof w^ago 03* 



3. 



(Polymenc Adsorbents) 6S<5^fi a J>,505j& 



4. 



5. 



* 
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(Solid Waste Pollution) 



770 

, 730 kffi& fr^tS" &zsyx>, 590 ^f^eJ^oo, 90 ^p"S eSej^eo, 50 
o^, 30 tol3co, 26 S3C5 ^)^^o^, 20 O^&PCO, 16 s*5> tfaj^eo, 10 
, 10 Q, 10 aDcrS apco^ (Burlap Bags), 4 ejfi 6 jso3tfo, 4 e*Pto, 2 



^ , , , 

2 O6A^ ED^dJoS"co, 2 ^^s^co (Comic books), 2 &>oo ^oKco (Bed springs), 



, 1 d-eS lSex), ^ad5^> 270 



40,000 

S 6 30dfc3tfxF&. cSjo.cSSoS.i. S* c^cr^) 100 



.9 



0.21 
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(Control measures for solid waste) 



2. 
3. 
4. 



5 (iv) 

(Radio active Pollution) 



(Sources of Radiation exposure) : 



2. 
1. iS^ss ItfwC^SS iCtaPw (Natural Sources) : 






0) Scr^Stfw 

0) 5!b^f itfc^w (Cosmic rays) 

5>oS c^o ^ re$eO 1000 
lar^t^c^dCb^^o^o (electromagnetic) 
SOj ^odJ^ooo. Xb^o|^5 JfctodS* s^lb^f 

(Cosmic radiation) ^oScpSS 40 3og3S (40 millirem year' 1 ) 

100 i>l3^ 

48.4 
216 So^tf oD^S* 70.0' - 31.0 SbgB&ox ^0^5 ^^o|^5 SotooS* 79.0 - 28.0 

921 Sbfctf oDe^o^ 82.5 - 44.0 
(Nambi, 1986). 



5*)i 

35 mrads &odooo>. ^ft CPCT e^^b^S woGoSSjiil woeSag- tfs'ET' (space travel) 
^9^" (Pilot) eiOs'&co ^^6* ^d5rrfoC5<^o 3o o3djcr35 300 mrads 
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0.01 rotengen 



Oitftt I#es*oo (Environmental radiation rays sources) 



1. *&> 3tfrcco 2. ^cpStfea. DStferco 3. 



1. $*& DStfe^co (Terrestrial radiations) : 

, "S&d^o, (S^edi^S), cSS^'SSc^o ^ofi e>3)tf7& ^^)^ex> (rare earths), 

(K 40 ), S'CJjS' ^^.^&c55^co (C 14 ) 3o& "Sda 
, ^oS*, ^oS 6 , biSS 6 , ^cJS^^^ a^jdorp 3^60 
(Sediments) &Q*tfttO/r ' 5io05)fi eS^6 Se5 

50 mrads (50 rnrads 



year" 1 ) 



(Back ground radiation) 6Sj 

2. ^SPStfw S)I^r^co (Atmospheric radiations) : 

a*o^ (Randon), tfaS (Thoran) ^o^ Stfe* Q-e jg ^c3^^)o (Radio active gases) 

2 mrads 



(Internal radiations) : 



60^003. aacJ'StfwO-O ^ (Radio active matter) Sx>0' 



eo 



25iM^ 
70 &o& 80 mrads StfS> 



0.1 mrad (0.1 mrad year" 1 ) 
2. & Ctt- ef M (Man-maderadiatianexposiiresources) 



- 4 
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3. 

4. 



(Medical and dental uses) 



(X-ray) 36eo sQS^dfc ectoSsto Stfer>co '(ionizing 



radiations) 



. 0.02 red&>o& 3.0 



2. "oiCSS 11 ^ (50<&;) (Nuclear explosions) 



50% ^ 33% 6^0, 17% 

(Glasstone, 1977), &, epo^"t)0^)&) w^g fiOc&^e^StcSiSb ^Sd (Several billion 
atmospheres pressure) e5* 108C o s^(K^ ^^J^jO e>^5^o). e^t^aPOsS" IDCO^)^ 

o^ (Radio active dust) ^o "S&ar 3 |S"$^E B 6S" (Radio active fall 



out) e5>o&J'&>. (tcod^S 6 "Sco^g "SScSj^ ^jl<S"o (Radionucleides) v>6 2De$ ^oo (half 



life period) ^ IsS&to >o& w&Zl*>v ^O^^JCT-O ^e5^b ^oixo). ^Sd&) e> 
28.1 SoStfjcpeo, TsoSdaoS 137 ef>g^^^ ^oo 30 ^o^^jcrex), S'tfjS 14 esg 
5730 SoS^creo, e*S S^o/r ^ScS^SJ 89 & 51 S 6 ^^, ^(SriS" 131 ) 8.05 

P"! 



99% 



(Marrow blood cell producing tissues) 



lid 

Q D 

exj^o o^cr* 



(Thyroid glands) lAo&oS 6 )o>;$ 


2000 
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(Radio activity) cra3) 3% 



3, 

(Radio active waste from nuclear power plants) 

(radiations) 



fuel rod tubes) S?b^ J&o-D 



t>0, SftO^Stoo. 19866 s 
^d<SP^lSeo (Radionucleids) 
geS85S So^to^oo iagoas. SS^S^^o^to^S 6 S^dSS 20 



sjOC5^o (Nuclear fuel), 
(gaseous effluents) 7fc3dS3 ^a<S^ Qa^g Sr^fii) 



s-toS &(&& (PWR) &o3 7SwS&&) ee RO<5So (Nuclear fuel) 



sgiga watts' 1 year' 1 



(C 14 ) (Radio active isotop, of carbon),^ 
-OCr"). 



(International system of Units) 



r^o^(Coulomb Kg"), tf (Gray Kg''), ^(Joulc Kg ) 
Man- 3 -ft M CS..(WHO, 1977). 



(Biological Effect of Radiation) 

(Plant 1969-wHO, 1961, 1972; Me. Lean, 1973). 
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1. 



30830$ ^^SPco (Somatic Effects) : 
(body cells) "|jS 



So SSrl 



400 ^od 500 



50% 



100% 



600 ^od 700 

. 25 ^ood 50 



(Plant, 1969). 



' (Anemia) 



(Hemorrhage) 



(:Leuckemia), 
(eye cataracts), rboS tf| 
3*tf5co (Premature aging), )<$ S^oo 



"^oco 

Sj (Malignant tumours) 
(Cardiovascular disorders), 
(reduced longevity) 



2. 
(genes) 



(Genetic Effects) 



. cDl tfE3eo,3&<SbS>, c 






(Atomic power stations), 



(Nuclear explosions) 






C7u & S'OS^iSS" (Dr. Bill Caldicott). 



350 ^>od 400 
50% 
50% 



(AIDS) s^ft SFS&o, 



. 100 
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So soSoSo6 23&>c 



(Dr. Bill Caldicott, 1986). 



(Radiation Protection) 

eJ&) S^Obo c^O' S^CSS^ ^d<^^ 0.1 rad (0.1 rad 



year' 1 ) esS so^ ^dSo^o zsSftoS. ijb^do /rtf fi* 



0.5 oE (rad) 

( ICRP ) ^ ^^ 3 ^ &1 ^^ (Fluoroscopy) 
4 o* (rad) 



o (WHO, 1963) =& 



(WHO, 1965) 

90% 



(,hicldX 

8>o e^^ 0.5 mm S:oao feo^o So 



Sb^oO ^^^ Dosimeter) S, e5c, feffj 



, 
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0^0* tfw^e^Stf (Radiation from other sources) : 

&c>>, oDf)-3, tfofoo BOSoSiSfo 8^5) (lluoroscopy), 
(radar) o&>oa, ^o(5 aeS*^ ^cBj^^oco (Nuclear research) 



&>o> StfocpQ^S S^tf Scrcgco SeoS&dbsjjoox 33*23 Stfes 



(Radiation) -crv* 

75% ^>>83 Stfcao-e^a. &ofcoo> (Nambi, 1986). "^ 
T>&, ^^6^^ ^p^5^ s*tfggepd*o ^o SoS^CP^ 67 mrems 
(67 mrems year' 1 ) Sd&rao ?^o ^AayQ^Q^g S^c^ex) "SooS&mjfoS S^^db. 63^ 
50 mrems (75%) a^$ 3gc5i) ^o^ofi ^Sgo^ ^S ^f)"^ ^0^oo 3g, 10.72 mrems 
(10%) "S&obaS" frStfgaStfj So- (radiation therapy), 4.02 mrems (6%) 
(radio active fall out), 2.01 mrems (3%) 3#tf 33&o o^ 

96% 



(Types of radiation) : 



1. SdociSdlDd'jj.o^ ^S^Erroo (Electromagnetic radiations) 

2, c33oc&> ^S^c^ex) (Carpscular radiations) 



(X-rays), 

. s|2 



(Atomic nuclei) &>o) ^^rsso^ ScPC? 5 "Sco^^bo^coo. ^a : tstr <5er ) cb, &6J* 



(elements) :$oo) ^c^^rto. -^-a Stfe^co 
10 



(Madam Marie Curie) 
' (Curie) (Ci) e 

SOfegtfea ^to (Rate of Nuclear disintegration) 
(Ci) ^)^J O ET'^ 3.7xl0 10 "^o^S'o 0l)gtfc3 gm" 1 second' 1 



(Measurement of Radiation Potency) : 

3 
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1. S^oaSsS" (Roentgen) 

2. cr>" (Rad) 

3. 3> (Rem) 



1. 6*d3Dod5"B5 (Roentgen) : 

(Konard Roentgen) 
(lonization) 



", 1ml. <s*c&o3) &#, 3^3 2.083xlQ 10 



<&>.. 
2. (Rad) : 



100 3&v (ergs) 



^ (Plant, 1969) 
1/lOO 33-tt* 0-5-23-" (Rad-rnard) ^^ MR 



OTcr 
3. 3& (Rem) ; 



-0&' 



"00 



(Suitable waste disposal methods) : 

1o^g ^^o-o ^oO (Nuclear power plants) 
(Radiation) s-o)^ S^OoS Da S-rfegag&o& 
to ^o^o^ cw 



iSft )!>) (IAEA), gJ 



1S4 



(Noise Pollution) 



e5o tfc3 (Noise) e>oj*&>. '^roooS' (Noise) 
' (Nausea) esS erfiS"S5o &o) && ef>ox>o<>. 



(Wrong time), 



(Wrong place) 6* 



^co' 1 (Noise pollution) 



(Electrical 



entertainments) 



(Loud-speakers), 






(Sources of Noise) 

100 



) <3<j3s'eo3 fi^fio S^o^coo. qoeS s*&ocsTDtfSco (sirens), StfS(ao (horns), 
, (Musical instruments), QOD8s^(T.V.)e^,"3&(Sa D co, (jOjgco, 3)fr&, 
F dSp^^ca c&o^co (Loudspeakers), ^Pc^oex) (fans), 3o^Sex) (mixers), 
j (pressure cookers), Dox)S"^od^5S^ (Air conditioners), ^^x 
(Washing Machines), ^&^> |^^ < 2aod5B^ A^^^ET'o c^c^^ 

)ago SS6^ ^coo3 58o). d5xr > 5 6 S>cfeS' oD^^r^bf ^^J^3a (EJE.C.) 
48% d^cr 1 ^bo^o^ ^^Coco, 30% S8|^^^ ^^5dba), 2% e^s^cS5j?;5 ^^^ex>, 
20% sj^e5 3&o c^a CJjSs'exj^o ^e^^^)^)el)O^3 eSo5 (Large, 1977).lOC5o/v 



(Measurement of Noise) : 

C5c3 ^tforro ^:^)^go (Frequency) " 



(A.Graham 
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Bell) 



microbars) 2b 



dynes cm' 



I 
dB= lOxlos 10 

to 



> dB = 
IO = 



20dB o 



i. 

2. 
3. 
4. 

5. 
6. 
7, 
8. 

9. 

10, 
11. 
12. 
13. 
14. 



20 esei>?be; 



= 10 es3 esgo. w 
(Softest audible sound) i 
S"o385tfon' 0.0002 
-Q& (Sound pressure) 3 &, 'S^s3 
10" 16 ^P^D ^ (energy of about 10" 16 watts 



(0.0002 

. e>o&3 &S 
e^o. 



I = 



^e^ (Sound intensity) 
(Softest audible sound) 



1,000,000 ^to 



5(v).l $53 



). OdB, IdB 



10 

10 - 15 . 

20 
20 - 30 

30 

30 - 35 
35 - 40 

35 " 60 

60 

60 

60 " 70 

60 " 80 
60-80 

60 - 80 
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15. ' efx^tfo 3j*f\3 rt&c&7>tfo 70 - 80 

16. ^&rcS> isS" 80 

2) -n 

17. ^dSpelSbe; aotfd 50 - 90 

18. 50 es&foo &J*tfo6* ^ #6 3&S ^% 90 

19. ' Sports Car 80-95 

20. e>tf3ko 100 

21. *CT>^O esifcj dfoo^b 100 

22. 3j*J& "^0: 105 

23. E&3&r3o 1000 ^db/bo ^^6* 105 - 110 

24. ^o^r /^g^5 12 ex&foo ei^do^ 5 105 -110 

25. ^&PO ^g^5 110 

26. ckx> Scr^ - 50 e5(^o/bo CirtfoeJ 5 110 

27. ^QcSLT 3 C5^ydl> (Stereos in discotheques) 110 - 117 

28. S^P^O^ 100 e^too ^tfofi 6 110 - 120 

29. ^cftx) o^d (Pneumatic drills) 110 - 120 

30. EsTa^Sj^o i^tfo^CSjS 300 G3d:too (rC5o^ 120 

31. ^risac S^^^P^O 100 es^Aoo (SpdoS 6 120 - 140 

32. "M&M (Sirens) , 150 

Q__ 

33. o^-lS"tfog tf3 ' 170-180 



45dB 
35t!B 6o<5i3& SOdB 



SS^^ 5(v).2 ^ 
3o. 53 S^&w CSow tdB) 



1. 

2. rtyFwS 6 <^3 25 - 40 

3. ci&ca- ^o^o^ 6 CS^S 30 

4. t3j^ ^r^co 20 - 35 

5. Sc^po^co, ^oqractSj'oo 30 - 45 

6. fpQl^aoS ^Sjj.^Soj, ^c^LpA^oex) 40 - 60 

7. ^riBscloeo, ^2jco, ^SSoftSco 50 - 60 
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(Effects of Noise pollution' on human beings) 



1. j^iS 

2. i^Sw Sootfos*3 



^850^^55 $^;P&0 (Auditory Effects) 






5) ^^06* e>o^<b. fi) 



1*800^* *^i5 (Auditory fatigue) : 
90dB 



)) SS)45^^o (Deafness) : 



. 4000 ^oo& 6000hz. SrStySg) (frequency) 
. 240dB ^S^co^oS* 5r>tf$# SDdeS^ 

"SooCSS^SD asySS, ^del>So ^ ^C'o/roo e5oo5 



er5 J (Occupational hearing loss) e>o6JCi). 



b. 160dB 

(tympanic membrane) SAD ^cxx* %$ SS^eS^o bdj^^bca. CPii (DR. Oke), 

21 3 



(1986). 



2. ^Sw ^o?co$0 ^3 (ei^sr^w (Non-auditory Effects) 

4 



0) 
Jb) 
&) 
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(Interference^with speech communication) : 

300 &>o3 500hz ^Srj 3g 50' dB Sood 60 dB & tfo S 6 ^ tf 



30% 



sD) Ou^Ss ^Df\ov5^o (Annoyance) : 

80% 



Sod 
100% ^2303 ^c^, fi^j ^^?D^ eMcrjSS (Mental disorientation) 

^oo (Psychologists) ^"6 ^6^CS^o^ 'Sodoo'Cb. ef>ooo^ 






?s) ^S S^SSatfjo &K&Q (Detraction of working efficiency) : 

(Mental ability) &* 



&) #&tftf} ^S'^o ^too (Physiological Responses) : 



(Neurosis), jgSboe5 (anxiety), ^^oS 83j<bo (giddiness), 
(fatigue), Si^JdSb (insomnia), &{&& (emotional stress), 
(increasing in sweating), 1PSS"QSS" (hypertension), ^Ss'ScBr' (Tachycardia), 

(Nausea), 






Sod 
, gTQg, C5^pdl)^^ ^c^^o^ SP& 238A 



(Singh, 1984). 
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5(v).3 



"So 


CK- s rt L fio 


^arn^s 6 L S* .() !** 


1. 


tD^^o (Annoying) 


80 dB 


2. 


33 S-sfcggb BsyjOStoo (8 Koi.) 


90 dB. 


3. 


^SoL.* 5 )&>fo (Very Annoying) 


95 dB 




~ _c -S 789 vr XSQ 


HOdB 


4. 


CSO^O CXcOO l^jOO<OOtJ20ui&jQ 






_ ^ 


135dB 


5. 


^JOe!!X>CO, oJ^OO, ^SO 






cr 9 9 -=i A x;/, XA n 


HOdB 


6. 


S^)O^ ^^' ,^V^^Jj-^ cDX)u>&jO 








150 dB 


7. 


CSo^O ^X>OuicOO . 






' ^ 


160 dB ' 


8. 


62)O^' t '^)s ^5C"tjO oDAO&DO 








180 dB 


9. 


iSoJ6Z)^5^O 





5(v).4 



- 


Sw&s ^^^ 6 (Duration of exposure) 


(Noise intensity) 


1. 


8.0 


90 dB 


2. 


6.0 


92 dB 


3. 


4.0 


95 dB 


4. 


3.0 


97 dB 


5. 


2,0 


lOOdB 


6. 


1.5 


102 dB 


7. 


1.0 


105 dB 


8 


* '0.5 ' ' ' 


HOdB 


9. 


0.25 


115dB 

... 



(Shock wave) 



(Supersonicaeroplanes) 

orv gf Off e^S (Sonicboom) e5 6^5 

(tarite) 



Sg 



16 



128 
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(Control of Noise pollution) : 



2. 
3. 
4. 

5, 
6. 



1, ft^ ^tfSfcoSa wC^U'o ^$^3 ^SJ5oC5^o (Control of Noise at Sources) 

oS*, 6"^e^ ^>^o6* f S*e^ao^ d 
fevers c&o^o (Silencing devices) 



2. 3 S*swS [sS^'CP ^^Oo-CS^o (Control of transmission of Noise) : 

(tiles) 



3. 

(Protection of exposed persons) : 

150 h/ Scr 3 ^^ SS:^)^ (frequency) eS* 85 dB 
O'^cro6 ^j ) S^^o^^J ^b^StD sQ^SboS6 
(Earplug), S^^oeSco (ear muff) 



4. tfg^*e3 ^ Ko ^go^) ISQT^^O (Creation of Vegetation buffer zone) : 

tfjSs'eo^Sj 1^^^ ^^0^^^ ^^^^o (Saracainidca),^ (Azadirachtaindica), 
(Tamarindus indica), ^J3od (Mangifera indica), 8^Q (Cocas nucifera) 
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5. *3^w (&&) SlCJjtfCSiop (Legislation) : 



$j*tf |^Se3 dfooi^ro^) (Loud Speakers) 



s*coag 
1985^ asab^ N.P.L. 



23^0 (mental illness) 5 8PS2&&J5J&2,, 

^ 4fc 

90 dB 



(Noise pollution control act) 

' (City Noise Control Code) 



235no6 (Patriot December, 3, 1984) 
ptforr 19825 6 ^o^o a^SjS S 6 ^ ^db (^3 S-OD^ S^^ca ^Stfgo 



(Orders) 
6. ) (Education) : 



agsoasoa 



s-erfgo 



as> 



192 So^Stfw &X& 



5 vi 



CFC 



^^ 






3oigtfc3 (industrialization) c^ 

geotxdo S^bojo. esS DCSoA' a3&-cfib tfo^o^- >8^3o (Green 
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(HFCs), 
(CFCs) E^tterSS 5gg g2v%^ L^S" (0) 



30 



1 (Angel of death) 

j& Sdfib^oS^tooS* eO 

50% 



50% <rex>;ags<ix> 5&/v> ^cx$^^)6*, 5^5*. SoS* ^ficfioeSo I^^P fiatfd^gtfo 

2000 



250 

, 65 



. 3 
30 " 



xi)fcg 
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" (Mousolium) 

SafiSSo (Lily White) s*co3gos'too& ft>c3> 3orr 

(Mediterranean Sea) 



(Cespool) T 

(The Royal Commission on Environmental Pollution) 

oO, cK) 

. U.S.A. 



(glass dust), 



(radio active fall out), rtytt&owotf ^oo6, Sgg ^cr>cgco 



, 230^)^0 



^o>$cg&c&> ^e^Jtos^OS^g, S^S&c8j*35 



(Anti pollution 
devices)^) "^ocrO. esooo^ & rtfre;3o fo6o3 6'gf5oeo (orders) 



s^eoSo 



Sg 



6. 



(CONTROL OF POLLUTION TROUGH LAW) 



(Industrial revolution), ^PCeS SoS'O (Green revolution) 



' 1897 



(Acts for protection of. Indian Enviornment) 



1. <5> qoficSS^S" i^65 f f 1897. 

2. a-qo4<5bS"^'|, 1901. 

3. a e3orr>^^f ,^lbS^^| f 1905. 

4. a ^f^S'vwf, 1908. ...' 

J CO J W 

5. a'^oac353"^|;i908. 

6. -a EPoS 'f SypS) f. 1912. 

7. 5 qScr^oS'^S "31^)^"^f t 1917. 

8. a ^;&r& d^|^ ^^f) ^o""b|) ^f, 1917. 

9. 5 atfJS" S; 1919. 

(J CO 

10. a >coa83S wf t 1919. 

11. a ^50^5^)51" e^SQtf "2) eoS" &&a5- *5J[, 1919. 

12. * a ^odc&S" ePcxooSJ) esf, 1923. 

13. a SJtol S'o'^aS" 1923. 
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14. a 30&c&>^ *35 |, 1927. 

15. a 33&p& 3!rg) of, 1938. 

16. a fc36"3epgo;) a? (espekaS", g&SzS 90<5" 30lrSa>otoDj, 1946. 

17. a "2^ esoS" SoStf^ f (Sfo^efc^ eofi" 33o5 3oofco), 1947. 

18. a cr*"3ptf "56 s^SaE" (iia^S 1 &% fap$a 5 .^>bS) "Q^e5^ e^f, 
. 1948. 

19. a d*<g6 | o-eo^aj? ^o^^^&j), 1948. 

20. a oDo^ojj*S "^S"s|aj^5Sj ^f f 1948. 

21. a wo$^3f qo|pS3ooto ^Sj f (ePjoS" cSwfigSaS), 1949. 

22. 3 3o|>5 | (3So5330S"eoS"S^8aS), 1951. 

23. a gog< saiba5"| f 1951. 

24. a iSo^cr^ ^3SS" 5 ^^S" 5exp^ wf, 1953. 

25. a e-ed^ 6^55" ^exrg^ ^oS" ^3^5" |, 1953. 

26. a ed^S e^gQtf5"T)Sj e9oS"dS>5"w|; 1954. 

27. a ^a^S" 5 5)5" e>^o^^5" eif, 1954. 

28. a dfco.!a, e^gojtf^"lD| e>o5"dL^"^|, 1954. 

29. ft eSjaS" 5 eP^oS" 5<5"^<f Sc\&<!>&o (ia^S" 5 sj6*^" wg; 1955. 

30. a 636" 2^^ <bsf, 1956. 

31. a JjSy 
1958. 

32. a 3tftf e9^gcQtf^"TD) e^oS" &^^" |, 1958. 

33. a o*es^S" <^oooS go^ff wg, 1961. 

34. a wtPlbf D^5| !" (8&cfcaS" ^QS" i5>^, 1971), 1962. 
1 35. a 3o8s5~ S 6 ^ l>|) |, 1963, 

36. a to83CT>"ap? ^p^ ey| t 1963. 

37. a 4& B^gS" w5 ergoS" c&o"S5 ef, 1964. 

38. a )& ef>0(^ ^^S" Stf^S^ w| f 1966. 

39. a 3^|1>) f, 1968. 

40. 3 ^^cr^ ^t>S" 3exrgaS' ^a^S" wf, 1969. 

41. 



, 1970. 



42. 

e^5 ^oco), 1970. 
43. a s-fl^SS-S w, 1971. 
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44. a^f(l?Cg). 1972. 

45. 'BsHi5'(^35S'eo 

46. -aeCSeroSef (IbfioK wo3Jfc$3a&, 1976. 

). 1976. 



47. a 

48. S Btf Odfco' s-toS-y so&Soto"la.<), 

, 1976. 

5 e 1977. 



49. a 
50. 

51. a 

52. ' a 

53. a 

54. & ljoS35 e|, 1981. 

55. & iOjo-Sisotaa (^OgS) f, 1986. 

sjS S'&oc- So- Sc3 SotJSej r^o wg CStoo (Law of Torts) 5*3 LP.C. 
268. 269, 272. 277. 278. 284 JfcoO 290, 298, 425, 426. C.P.C.^133. 134 
. 1959 (Rajasthan Municipal Acts, 1959) 5*S '^ 220, 222 



1972 



1972 
(The U.N. Conference) So 



oC)oaoa. ATDOO^ 19725 s ' 
So^ (U.N. Environmental Programme) 
es-o-ptf S^S (Nobi)So3jlor Sb ^S 



(GEMS), V . 0-. 



'SSftgo 030- 
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3cfc>w<&<&otPQ*>. UNEP 
(ERPTC)&> 



feify (Nautical miles) tfr&o ?>(*&> e$s*o*ex>odPc&3 UNEP^Qb e^5oir>Cb. 
1972 



(Catastropic events and its consequences) 



3, 1984 etfcriSfi* 838A^ ^^^aD^oSF^cSSDSdS'&tfodo (Bhopal 
MIC gas tragedy), b^^" 25, 1986 
(Chernobyl's nuclear accident) 3aD<3|^ 

filbbfi. 



So^Stfb C5dpco (Environmental laws) 

e>o<36! 



(Doon valley quarrying case), 
(The Mussoorie hills case) toaoO Sp6 12, 1985 



(Evolution of Environmental Laws) 

o6 rrCb 3o 23, 1986 
(Environment act) 



<Sdjo. 
(Environmental Pioneer) iirfu 

, 1986 
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, 1986 
(The environment (protection) act, 1986) 



SPgS^o. ^a^tfl ttrftoaoOS tffcreo 
5 3^0^25) fc?, 1974', ' 
1981 1 CSfco 



1981 



^^cxo. cr^, 



. -& xS^oS* 26 TbSbS* Spd^ 4 



So^otf 
(Manual of codes) 



tf 03 SJC* (Demerits) 



. TbgS" 

(2) ')' S* ^a^cr 
b 
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>g 6 (2) > 



(Pollution control boards) ^(e^o ^d5o >^o6* (Court) >crc<ao 
S" 19 (0 



35 



Co. 5,0007- 



3$ ^dfodJoSS, gpa^cqfcS CStfceo 



:6 (2) c&S' 
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3 
do. 1,00, OOO/- 3a 3oj* &TG* ^giOvS^el^cxo, e>cxoS cDSS^ 2oS SoS 

7 ^o^crex) 2^ s^cp^6 , S^E^^D do. 5, 



" 16 



. 1986 
(Demerits of the environment (protection) Act, 1986) 



" 3(2) V 



D^S" 24(2) 

"Where any Act or omission constitutes an offence punishable under this Act and 
also under any other Act, then the offender found guilty of such offence shall be liable to 

be punished under the other Act and not under this Act." * 



24(2) 

s^co^xco ^ 



3!b, ^^^ go^o ^c-3S esO^cro^) gOjofl ^^^c^^S 93)33)3 ^ib^S) 



(Environmental impact assesment = E/A) ^ i) 
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" (NEPA), 



1969 



EIA 



EIA 



(Pollution control board) 



' (No objection certificate) 



(Nuclear power plants) 

CPe5(^: 36^)" ecao adrg6" <^>Xbjo5ofc)^ (Chernobyl Nuclear 
reactor breakdown), |^ ^^" soercxSf ^5So^" (Three Mile Island Accident) "Sootf S3 



(Stay orders)" 







of Indian Law Institute) 
tribunal) 



e Director 
(Special Environmental 

s^eoic 



7. 



(ENVIRONMENTAL EDUCATION) 



35 
2000 A.D. 



>c>o ^o ^)6 



mo* 

n J 



<3c" (Environmental Education) 



(Thermal Pollution) itfjfo>&. Stfto^ a,g 333^ 
Sib 



(Sound Pollution) c^cr^) "So&o^co e>^)^oo). &a s^co&c 



204 



Heritage)- 



(Environmental Revolution) 



surroundings) 
^6^bcpo 
(Founex) 



" (Human Environment) 
(United Nations Conference) i5 



a^ (Natural 



(Bio-physical 



1972 



(UNESCO) 

fo6o 
, * 



(Energy Crisis), 33*23 33&o ^>oC5c3 (Conservation of 
Natural Resources), <&$& esS^^&eo (Ecological imbalance), 
(Natural Evolution), s&> SjO8&6o^" (Genetic Engineering), 
(Man and Biospere-MAB), So^tfca a<5 (Environmental Education) 
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1975 

(International Workshop) 



1976 



(UNEP) ^>8 
i (UNESCO) 

(Vancover) ^A^o^ 6 C5e5)ex> asa^Ob. 1977 3 SoSeSyJoS* e 
UNESCO ^C3bUNEP ^6 ^ra 3^c& ^^s^cr 

e>o5 19776* fiD!b (Tbilisi, The Capital of 
Georgian Republic of U.S.S.R) SK&oS* "3^3o<jOd57>0 > 



5*50 
(Vienna) 



UNEP/UNESCO ^a esCStfoS* 1979 



Stfc-wSStfeStf 






<5c 



30-31 r 1979 ^o^eS > \i5o6 ytfdcfib SCPcSfe ^bo^oo (The Indian 

(vJ V 

Enviornmental Society) ^C$b ytftf ^&c&> 2.8gaS ScpjSo^ (Indian National 
Science Academy) 3Q ^b^dJo ^^rs^croe^ "e$o#C&di> Scr^fe cSSresSySj Scrj 
s^d'c( s g'i5a o e;^(The International Programme on Environmental Management 
Education), &$& 3o^3tfn> ^C5^ (Higher Environmental Education)" 
(National Seminar) ^ d6* Sci^o^rfib. 1984 
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(Environmental Education-Recommendations) 

(Geographical Frontiers), 



(Ideological Frontiers) 






StfSo 






m 



1. 



2. 



3. 



4. 



5. 



6. 



7. 



363, 3o$oo 3to f 



(Socio-cultural), 



frfioo 



Concepts) 



(Gandhian Thought) 



(Phisio-biological), 



(Environmental 



5CT!0#Cte$ ^a^CJ^ 13 ^g^o (The Inter-disciplinary Research Projects) 
^0^06^ ScrgStfca Se5j^ es^^o Scxx>o-uPO. 

o, c !^, ^oas^.d:, frgcSSb^doeo, ^Spdg^^S^co (Social 
Scientists), ^afpoSc^o SoodS^ 55^ Sere ^o^o6sboSb 5cpc5tftt Dc^e 
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8. cikK)38y (rro^ sSoaS" (UGC) P& 3srS)S Scrg SogoS* (Department 
of Sciences), Stfeo-aPESsc )C3*c So&^S 6 (Department of Arts & 
Commerce), roio %*(&& ScycSOj&oS 6 (Social Sciences department), 
(Department of Technology) 3o^3Cfo SCT><J Sgcy 



9. tfcro^o ejoco&co (Data Banks), 
(Ecosystem Information Base) 



10, 
11. 



(Classification of Environmental Education-Programmes) 



?3 (Tbilisi, The Capital of Georgian Republic of U.S.S.R) 

UNESCO J5 wCStfoS 1977^ 
UNESCO ^rd: 66 



1. Scilid ^ba'tftt 5<; (Formal Environmental, Education) 



2. e>^c3i)e5 Scr'ptfrc 3tfc (Non-formal Environmental Education) 

3. 3\tfg;>3 ^CPc^^ca ^)dc (Environmental Education for Professional Groups) 

1, 3d^^ ^OStfes SiSc (Formal Environmental Education) 



(Primary School level) 

d^^^^ 11 SoSdjcroS 6 ^ ape>ap!)^o^) ^g^S 6 (Public 
Iwalth), Sftte^tfo (Nutrition), S'^oo (Pollution), 



, Sto 
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fl) "Mo& ;^tf3*e> 5coi (Secondary School level) 



(transport), 3tftf<ix> (floods), 
; es^tfo 



(Tertiary level) 



(Earning by learning), 'SdjoK S 
(Learning by doing) 3o$3 "^ "^ ^g^oo 0^0 3CTjC&e;Sb 3c3jS*(5^e 

" 40 



3750 



2. s$3c&# SoSStftt 3 (Non-Formal Environmental Education) 



3. 

(Environmental Education for Professional Groups) 



(Environmental Education Strategies) 



(Environmental Planning) 
, o^idfo 
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(Environmental Situations) 



(learners) 



ef>Ch3oT>6/Y 



(Environmental Education - Conservation of Natural Resources) 



45% e>o5 140 



95% S&oi'oeS^ -6otooO. 5% 
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(Environmental Education and Some Disciplines) 

(UGC) 



(NCSE) 
SO!) S 
(disciplines) 



1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13, 

14. 

5. 

16. 

17. 

18. 

19,, 

20. 



(NSFUSA) 



19713 



SSCbo Sotfges 



3a"g 



^ (Soil Science) 
(Agronomy) 
(Forestry) 

(Agrostology) 
(Horticulture) 

" ^oz5^)6o^ (Agricultural Engineering) 
(Hydrology) 

(Meteriology) 
(Geography) 
(Geology) 
(Botany) 
(Zoology) 

(Anthropology) 
(Sociology) 
(Economics) 
~&j r i>o/r (Landscaping) 
(Ecology) 

-- ^r^" (Environment-health) 

(Environmental-Enginering) 
esource Management) 
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(Environmental Education and Training) 

(UNEP) ^5 

(UNESCO) 

(Regional Training Programmes) &p5o>Ov), 

3o&> Sjftoi3&. 2^tf#3#oS* ^^^K^o, ^o"lQ2 S^rto (Public Health and 
Fngineering Department), esS^^T P<S" ^Ipnp ^^^) 

b. 1954-55 



Programme) 



2. 

3, 
4. S 

5. 
6. 



7. Scr^tfea 



8. 
9. 



(Non formal Environmental training 



, i^o^co, ^P? 






BfiSg 
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10. ^crj^tfta StfjSoaoOa 3c3jC&oSb 635*tf3S5re (Merit Scholarships, Riyathi 
Scholarships, SC,BC, EEC Scholarships), 2fKDc&>5~, 



11. 



(Environmental Education - Graduates) 

40 



)ofi" e$s 



8. 



.28 



Q 



(INTERNATIONAL ENVIRONMENTAL 
ORGANIZATIONS AND PROGRAMMES) 



i. 






1. 
2. 
3. 
4. 
5. 
6. 

7, 

8. 
9. 

10. 

11. ;5S5" 

12. 

13. 

14. 

15. 

16. 



' (Earthscan) 



(IAEA) 
(CEQ) 



(EEC) 
(EPA) 



(ICSU) 

(iMCO) 



^ (NCC) 

J V 



ef>o 



5 (IUCN) 



" (UNESCO) 



(WCED) 

(SACEP) 
(UNEP) 



(EP) 



(IBP) 
(MAB) 



(International Atomic Energy Agency - IAEA) 
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(FAOUN) ef3 gyj" $036*3 ofcXk? J)3| qS" $)& SKxis esiASojS" (AEFAJ 






. 3o3 &tttf, ctedaygg o^S^aoa (Radio Isotopes), 



2. 

(Council on Environmental Quality - CEQ) 



1969, 

65 w3 U.S. 



3. ^ (Earthscan) 



4. dS^>6bci^ ig^2o S&J*343 (European Economic Community - EEC) 

25, 19576* 



. 19735 s ifltoS", SS, sD<r6<5", 19816* lS, Ir 

. ^ 160500 



^05. 63 "So^o 

5. iS^Sasofa^" Ipi3^ SiaSj 

(Environmental Protection Agency - EPA) 

1970 SotfoS* U.S. igfco ^db ^CpS^o^^SlDss elS 



(radiation) 



6. ^oto^jft^ffrSjff &?5 lio^f GSSa3>3dtfoSj 
(International Council of Scientific Unions ICSU) 

. 63 
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"Soi 

7. SjokS" KStfj33Qfa^3og 

(Inter Governmental Marine Consultative Organisation - IMCO) 



8. 

(International Union for Conservation of Nature and Natural Resources - IUCN) 



1948 SoS^tfo*? 6 &^o;o<!r5*3 ^^S (Morges) JS^tfocJ 6 

(WWF) 5 



9. 3vktf" gS"3O> i*3\^ (Natural Conservancy Council - NCC) 

3 sJ tJ tJ 

ef 



10. 

(United Nations Educational Scientific and Cultural Organisation - UNESO) 

UNESCO 3o 1945^ 
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11. 



(World Commission oui Environment and Development) 
23 



6, 7, 19873 



12. S J" JiSbdSj i^- 

(South Asia Co-operative Environmental Programme - SACEP) 



12 

ASEAE ^oo^co, 



UNEP ^Cb ^^b|^Gb. SACEP 

1 $3 6000 S.Sb. 

oe5 S*S^S" Srcr ^o^S"s^oj^ (Manner 
Canal) P5j ^6^g ^C5^KAca. 

90% 



^o^<D. es^c&J*, tilbtf l^o^oS* 6^^^"^,D^6 S^oS^o^l^^vS) (RWEDP) 

ge^estfaSaS" (FAO) 
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SACEP K3^0i^;0j~1988 5 3o3dyr^ '<3|p ^Xxfip'Su^o 3o3#y5o' rr 
-S* 3o3)tfo (1988) eg^s-go SACEP 5*3 



13. 

(United Nations Environment Programme _ UNEP) 

1972^ ^f^S ^o^^^^5o^c5o cilo^O^ 3^ 3^6^" eslbofe 
^3o. 2997(XXVII) ^^^5o AlbowS" 15, 

. &;0 50 ^o& Xb^o^ ^^So^^S E^oSo (Executive body), 
overning council) SCPC^ Sc^^Ox5^cgo^. UNEP 3^drtfo ^cdoo 
!bo& $o (United Nations Environment Fund) &S 
. UNEP 
g^co (Environmental Co-ordination Board) 



bi^^" 17 ;&o& So 2 ^C5^ 19756* S^g) (Narobi) 
UNEP rtSa^ ^5" ^^^^S 5 ^05 (gjcK" (Mr. Maurice Strong, 
UNEP Executive Director) /vco ^r6^el)^cr ^>c 
^C5^d ^e3 ;p^3oo"df. 19766 s UNEP 
(Vancouver Conference) 6 s S 



. 19776 s 226^ UNEP ^85^5 ^.^^^5 (Vth Session) 6 s ^ 

SDCS ^c^o^ 6 3or^o3,{>d$orp ) ESCAP 
3j|eo ^SCoxT-Cb. 1977^ UNESCO ^Pd: UNEP 



(Integrated Environmental Education Programmes) 



e5)o>. 1978^ ^o^oS 6 ScpStfn Scy i^trtf ?5o5oo 



(Status Report "of Environmental Education) 
UNEP ^0^5 ^co s.p^S^oS 6 s^ex>^c ^^2^^ StD "^d3^o, KoiT 3 zsepo 






(Life supporting system) 
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UNEPSoS ^o^o/T So^Stfea 



14. ^% (S^o (Earthwatch Programme - EP) 
3oc;Se5c3 (Human environment) 



. qfi 1972^ 



15. 

(International Biological Programme - IBP) 



1964 &>o) 1974 36&> (^o^o &&& ^r^^o^o 30t) 10 

. IBP 



1964 ^5oo^ 1967 
1967 ^bo-Q 1973 
1973 ^bo^) 1975 



Sib 



16,. 

(Man and Biosphe;;e Programme - MAB) 



(Man and Biosphere Programme) es>o6Jdb. 






3 

1. e^^^cs ^3^53^0 ^6Do^6oo (Analysis of the Ecosystem) 

2. ^3iL-SO^S^E3 SCSjtf &0>OQ*eO 

(Reciprocal Studies of Man and Environment Impact) 

3. aa^ra ^oe^oc^^ 3c&roD fes^o^ko (Quantitative Products) 
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